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THE 
125 MHz 
SYSTEM 

200. 

A great value in a full-featured AT 
compatible. An 80286 computer 
running at 12.5 MHz, this compu- 
ter is completely MS-DOS and 
MS OS/2 compatible. The System 
200 offers high speed drive options, 
industry standard compatible BIOS 
and on-site service. As Executive 
Computing said of this computers 
predecessor, "If faster processing 
speed and low cost are two key issues 
affecting your purchase decision, 
this machine might be the ideal 
choice for your office" 

Standard Features: 

■ Intel 80286 microprocessor run- 
ning at 12.5 MHz. 

■ 640 KB of RAM expandable to 
16 MB (4.6 MB on system board). 

■ 5.25" 1.2 MB or 3.5" 1.44 MB 
diskette drive. 

■ Dual diskette and hard disk 
drive controller. 

■ Enhanced 101-key keyboard. 
1 1 parallel and 2 serial ports. 

• 200 watt power supply. 
1 Real-time clock. 
1 6 expansion slots. (4 available 
with hard disk drive controller 
and video adaptor installed). 
Socket for 8 MHz 80287 
coprocessor. 

Options: 

512 KB RAM upgrade kit. 
8 MHz Intel 80287 coprocessor. 
*Leasefor as low as $99/Month. 



System 
200 


With Monitor & Adapter 


Hard 
Disk 
Drive 


VGA 
Mono 


VGA 
Color 
Plus 


40 MB - 
28 ms 


$2,699 


$2,999 


90 MB- 
18 ms 
ESDI 


$3,499 


$3,799 


150 MB - 
18 ms 
ESDI 


$3,999 


$4,299 


322 MB - 
18 ms 
ESDI 


$5,999 


$6,299 




A. tull Line Of Computers With 
A Full Line Of Configurations. 

- I 1/% I WW w-~. - J A 1 . t - 

every business apphcation includ- 
ing: accounting, communications, 
desktop publishing, graphics, word 
processing, integrated applications 
and user training. 

So when your Dell System 
arrives, you can do productive 
work the minute you unpack 
the box. 

^ We can build you the system 
you've been looking for. 



At Dell, we understand that 
different users have different needs. 
So we tailor each system to the 
user's individual requirements. 

We offer monitors, graphics 
boards, tape backups, dot matrix 
and laser printers, hard disk and 
diskette drives, expanded memory 
boards, serial mice and more. 

We also offer third party soft- 
ware applications for virtually 

™ SYSTEM 310, SYSTEM 220 AND SYSTEM 200: 

^^^^^^^ " ** cHass, 




LASER PRINTERS. 

LASER SYSTEM 150; $5,995. 
15 pages per minute, text 
and full-page graphics. 
Dual 250 sheet-input trays. 



LASER SYSTEM 80; $3,295. 
8 pages per minute, text 
and full-page graphics. 



LASER SYSTEM 60; $2,195. 
6 pages per minute, text 
and full-page graphics. 




DOT MATRIX PRINTERS. 

™N?? R SYSTEM 800; PRINTER SYSTEM 600; 



$699.95. 
Highest resolution text and 
graphics from a 24-wire dot 
matrix printer. 
Draft quality at 200 cps. 

Correspondence quality 
at 132 cps. 

Letter quality at 66 cps. 
Standard parallel and serial 
interfaces. 
Wide carriage. 



$499.95. 
9-wire dot matrix. 
Draft quality at 240 cps. 
Near-letter quality at 60 cps. 
Standard parallel interface. 
Wide carriage. 



PRINTER SYSTEM 300; 
$199.95. 

9-wire dot matrix. 
Draft quality at 144 cps. 
Near-letter quality at 36 cps. 
Four standard fonts. 
Pkper parking. 
Standard parallel interface. 




SOFTWARE. Operating System ^ lWttre 
De Enhanced MS-DOS 3.3 with disk cache and other utilities- $119 95 
DellEnhanced MS OS/2 Standard Edition 1.0 $32^95 



DELL 

COMPUTER 
CORPORATION 



TO ORDER, CALL 

800426-5150 



AUPH^^^^^^^J^US. AND CANADA 

soft," MS® and MS-DOS* are owned by Microsoft Com tstn ifiZ ^ . J ^ confl S" atio ™ and prices may vary. Micro- 
than Dell Computer Corporation. Wrn^^^^^ l" "pf^ ^c™^ ^ other 
one year warranty period we will repair or redacJ nTf h 0pen '* n lease ' Please m W™ for further details. "During the 
COMPUTER CORPORATION. ^ cTrc,\ 2 ^TL Pr0per ' y returned to our ( ^ © >°88 DELL 

CIRCLE NO. 180 ON READER SERVICE CARD I — - 

' AD CODE NO. 1 1X02 j 



The Dell 

Computer 
Store* 

Welcome to our store. 
We believe you'll find this an extremely 
pleasant shopping experience. 

Our sales staff is on hand to serve you 
from 7AM to 7PM (CSV) from Monday 
thru Friday. 

Just call (800) 426-5150 and we'll give 
you the technical assistance and informa- 
tion you need to make sure you're buying 
the system that's right for your needs. 

Then you have the option of either 
a direct purchase or your company can take 
advantage of our Leasing Plan. 

Once you've made your choice, our 
Total Satisfaction Guarantee gives you 
thirty days from the day you receive your 
system, to decide if you are absolutely, 
totally satisfied with the product. 

If you're not, simply return the system 
and you'll receive a full refund. No ques- 
tions asked. 

Your Dell computer is supported by a 
team of technical experts that can be reached 
every business day, from 7AM to 7PM (CST), 
simply by calling (800) 624-9896 

In most cases, any question you may 
have about your Dell system can be 
answered by one of our technicians on 
the telephone. 

Our technicians are also supported by 
Honeywell Bull service engineers who can 
be sent to your office by the next business 
day, should on-site service be required. 

This optional service contract is avail- 
able in over 95% of the United States, with 
over ljOOO engineers in 198 service locations. 

We also offer a One Year Limited 
Warranty* which warrants each system we 
manufacture to be free of defects in mater- 
ials and workmanship for one full year. 

Feel free to call or write for the com- 
plete terms of our Honeywell Bull Service 
Contract, Guarantee and Warranty Dell 
Computer Corporation, 9505 Arboretum 
Blvd., Austin, Texas 78759-7299 



THE NEW 
20 MHz 386| 
SYSTEM 

3KX 

The top of the line. It's our highest 
performance computer available, 
faster than the IBMt PS/2t Model 
80 and the Compaqt 386/20. It 
runs at 20 MHz with the latest 32- 
bit architecture. Since it also has 
Intel's Advanced 82385 Cache 
Memory Controller, and high per- 
formance disk drives, the System 
310 is ideal for intensive database 
management, complex spread- 
sheet development, CAD/CAM, 
desktop publishing or perfor- 
mance as a network file server. 

Standard Features: 

■ Intelt 80386 microprocessor 
running at 20 MHz. 

■ 1 MB of RAM expandable 
to 16 MB without using 
an expansion slot. 

■ Advanced Intel 82385 Memory 
Controller with 32 KB of high 
speed static RAM. 

■ Socket for 20 MHz 80387 
coprocessor. 

■ 5.25" 1.2 MB or 3.5" 1.44 MB 
diskette drive. 

■ Dual diskette and hard disk 
drive controller. 

■ Enhanced 101-key keyboard. 

■ 1 parallel and 2 serial ports. 

■ 200-watt power supply. 

■ 8 expansion slots (6 available). 

Options: 

■ 1 MB RAM upgrade kit. 

■ 20 MHz Intel 80387 and 
Weitekt math coprocessor. 

■ 2 MB or 8 MB memory expan- 
sion boards. 

'•Lease for as low as $148/ Month. 



System 310 


With Monitor & Adapter 


Hard Disk 
Drives 


VGA 
Mono 


VGA 
Color 
Plus 


40 MB - 
28 ms 


$4,099 


$4,399 


90 MB- 
18 ms 
ESDI 


$4,899 


$5,199 


150 MB - 
18 ms 
ESDI 


$5,399 


$5,699 


322 MB - 
18 ms 
ESDI 


$7,399 


$7,699 




THE NEW 
20 MHz 286 
SYSTEM 

220. 

As fast as most 386 computers, 
at less than half the price— more 
power for the money than any 
other system. An 80286 system 
that runs at 20 MHz, with less 
than one wait state. Completely 
compatible for both MS-DOS® 
and MS® OS/2 applications (it 
runs faster than IBM PS/2 Model 
80), and with a remarkably small 
footprint, the System 220 is the 
ideal executive workstation. 

Standard Features: 

■ 80286 microprocessor running 
at 20 MHz. 

■ 1 MB of RAM expandable to 
16 MB (8 MB on system board). 

■ Page mode interleaved memory. 

■ Integrated diskette and VGA 
video controller on system 
board. 

■ One 3.5" 1.44 MB diskette drive. 

■ Integrated high performance 
hard disk interface on system 
board. 

■ Enhanced 101-key keyboard. 

■ 1 parallel and 2 serial ports. 

■ LIM 4.0 support for memory 
over 1 MB. 

■ Real-time clock. 

■ Three full-sized ATt compatible 
expansion slots. 

■ Socket for 80287 coprocessor. 

Options: 

■ External 5.25" 1.2 MB diskette 
drive. 

■ 3.5" 1.44 MB diskette drive. 

■ Intel 80287 coprocessor. 

■ 1 MB RAM upgrade kit. 

'•Lease for as low as $85/ Month. 



System 
220 


With Monitor 


VGA 
Mono 


VGA 
Color 


VGA 
Color 
Plus 


One 
Diskette 
Drive 


$2,299 


$2,499 


$2,599 


40 MB - 
29 ms 
Hard Disk 


$2,999 


$3,199 


$3,299 


100 MB- 
29 ms 
Hard Disk 


$3,799 


$3,999 


$4,099 




"The Dell System 220 runs most PC 
Labs system benchmark tests at speeds 
that would make you think you're 

runninga386r 

-PC MAGAZINE 

* . the System 220 has more going for it 

than just speed" 

-PC WORLD 

. includes a years on-site support. . . in 
the price of the computer. This is the 
sweetest support deal qfferedby any 
computer vendor in the industry" 

-ERIC KNORR, PC WORLD 

"The hot item from a technical point of 
view is the System 220. This machine 
runs a 286 processor at 20 MHz, which 
is its major claim to fame" 

-WILL FASTIE, PC WEEK 

".. . the Dell machine is renewed evidence 
that the price of286-based desktop 
equipment continues to drop rapidly, 
making such machines very attractive for 
daily work under MS-DOS even as they 
hold out the promise of running OS/2 

in the future." 

-WILL FASTIE, PC WEEK 

The reviews are beginning to pour in. 

And they read like a wish list for 
every power user looking to exceed the 
ordinary limitations of a 
286 personal computer. 
I The computer every- 
one is praising in such 
glowing terms is the Dell 
System 220. 

The first 286 per- 
sonal computer with a 
clock speed of 20 MHz. 




Dell Tech Support is open from 7AM to 7PM ( CSTJ 
from Monday to Friday. In most cases, our technicians can 
solve your problem over the phone. Even if the problem 
is a third-party component or software program. 



It's totally MS-DOS @ and MS" OS/2 
compatible Yet it sells for much less than 
you may pay for a 386 t computer. 

Because you buy it direct from us. 
Eliminating the mark-ups and mar- 
gins of computer stores. 

We design and build every Dell 
computer right here in Austin, Texas. 

We put each and every one through 
a comprehensive burn-in and a battery 
of diagnostic tests before we ship it. 

And after we ship, we give you 
the best technical support you'll find 
anywhere in the computer industry. 

Our technicians are on the phone 
from 7AM to 7PM every business day. 
Almost any question you may have 
about a Dell system or its software can 
be answered over the phone. 

And, in the rare case, that your 
question can't be answered by an on-line 
technician, we'll send a Honeywell Bull 
technician by the next business day. 

A full year of on-site Honeywell 
Bull service is included within the pur- 
chase price of your Dell system. 

Your Dell computer also comes 
with a thirty-day money back guarantee. 

And we back every one of our com- 
puters with a one year limited warranty 
on any materials or workmanship. 

For more informa- 
tion on Dell computers, 
read the reviews in the 
trade press, open the op- 
posite page, review our 
product offerings, and 
call us at (800) 426-5150. 

Yxi'll like what we 
have to say. 
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Agenda auUnnatically files items in all relevant Categories. 
Then ytru can View information from different perspectives. 



We've always thought that one of 
the biggest problems with personal 
computing is that a computer doesn't 
process information the same way that 
a person processes information. 

And in the struggle between the 
two , the computer usually wins . 

Enter the Lotus" Agenda 8 personal 
information manager. 

Agenda's flexible design lets you 
dump facts and ideas into your PC with- 
out stmcturing them in advance . 

You can arrange the information 
any way you want. So you can gain 
insight, 
formulate 
new ideas, 
and find 
answers 
you need. 
And as a 
result, 
manage 

projects, people and information better. 

How does Agenda work? First, 
enter items of information into Agenda. 

Then create categories where 
you want all the inforn^iation to be filed, viueoiape veibiui i. ^ 

Introducing Lotus Agenda 

Agenda and Agenda DmBO Kit an IBM* PC or compatible, with tilOK and a hard disk. DOS 2.0 or htgher. Lo* and Agenda are registered trademarks of U.tus Development Corporation. IBM is a reg.stered trademark of IBM Corporate 



File View Category Print Utility System Quit 
New. Remove, Position, Assign, Discard. Undiscard 



Scratchpad 



Who Issues 



• Forward product comparison articles to • Joan • Competitive Tracking 
Joan. 



J* Can we get the cost of goods sold under • Tom 
$12? 



1 Materials 



• Bob will present ten-point incentives • Bob • Bonus Dollars 
program at sales conference. 

• Tom will have his report in by a week • Tom • Distribution 

from Friday; make sure it covers pricing, Vendors 
strategy, distribution, and implications Pricing 
of using outside vendor for typesetting 
and printing. 

• Decision needed on research budget by • Jim • Research 
end of this week- -discuss options with Joan 

Jim and Joan 



Enter Items <>f information manually, imjxjrt them electron k ally, 
or use the j*)p-up capability while in another program. 



Voila. Agenda will do all your filing 
automatically. And if an item is relevant 
in more than one place, Agenda will put 
it in several categories at once . 

What's more, if you change an item 

anywhere in 
your file, 
all other cat- 
egories that 
have the 
same item 
will also 
change auto- 
matically. 
This makes it easy to view evolving 
data in different ways so you can discover 
new relationships and pinpoint informa- 
tion that's important to you. 

For $15, we'll send you an Agenda 
demo kit or videotape. Just call 1-800- 
345-1043 and ask for demo kit AGX-3058 
for the 3.5" ver- ^^^■^■^^^ 
sion or AGX- 
3053 for the 5.25" 
version, or you 
can ask for AGX- 

3063 for the 
videotape version. 
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64 Hope and Glory: Men, Medicine, and PCs 

The Jarvik heart was just the beginning. PCs on the leading 
edge of medicine — the technology and the people who 
make it work. By David Dejean 

82 386 Power to the People At last: Get the power of 
a 386 without the price. The good news about Intel's new 
80386SX processor, plus Compaq's new Deskpro 386S. 
By John Dickinson 

92 Sail Wars A pictorial look at computers and the 
America's Cup challenge. By Michael Levitt 

104 Instant Gratification Four fax boards that put wings 
on your hard copy. By Frank Bican and Winn L. Rosch 

114 Unfair Fair Trade Who is bearing the huge cost of the 
U.S.-Japan trade pact? U.S. consumers, that's who. 
By Alan Murray 

120 On Speaking Terms: PC-Mac Connectivity A 

slew of new hardware and software products bridges the 
communications gap. By Cynthia W Harriman 




128 Four Dot Matrix Printers Forget the rest, these are 
the best. Printers that stand out from the crowd. 
By Winn L. Rosch 

134 WordStar Goes Professional An old standby gets 
a new look. By Steve Ditlea 

140 Sony CDU-6100: All Roads Lead to ROM An 

inside look at the latest in compact disc technology. 
By David Cornell 

144 Quick Fixes How to dodge the PC repairman— and 
head off trouble before it's too late. 
By David and Peri Thalenberg 
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150 Market Value Harry Max Markowitz gets a jump on 
the Dow with his simulation software. 
By William G. Shepherd, Jr. 

160 PCs Go Back to School Two machines at the top of 
the class. By David Dejean 

164 PC Warranties: What's the Deal? Protecting 

your hardware investment. By James Popkin 

166 TOPS the WonderLAN With TOPS in your arena, 
.PCs and Macs can share files and printers with the greatest 
of ease, at the least expense. By Jim Rodgers 

174 Designer Xy Write Stylish and up to date, Xy Write 
III Plus is a customized dream. By Stephen Banker 

180 Morgan Freeman Behind the Scenes With the 

help of a PC, this actor may rewrite American history. 
By George Damon Levy 

186 Dale's Prayer An excerpt from Roger's Version. 
By John Updike 



225 Up, up, and away 




211 PCs meet pois 



195 Connect 

By Preston Gralla 
PC weather watch 

199 Share 

By Preston Gralla 
BCS's software library: 
a shareware bonanza 
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By Peter White 

Sir Clive Sinclair's new 

brainchild 

207 Media 

By Kristin R. 
Woolever 
Documentation that 
really works 

211 Impact 

By John A. Farrell 
Software for realpolitik 

215 DOS 

By Bill Traven 
The right Path 

219 Learn 

By Anne Studabaker 
Zut alorsl Learn 
French with your PC 

223 Kids 

By Daisy DeJean 
Where in the world is 
Carmen Sandiego? 

225 Fun! 

By Thomas Horne 
Take to the skies 

233 Help! 

Edited by 
Preston Gralla 
Your questions, our 
answers 

241 Next 

By Isaac Asimov 
Computers and 
creativity 
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And GOfer is just the one to 
track it down. On a standard 
PC/AT, GOfer digs through files 
at a speed of over 1 Megabyte per 
minute. Most GOfer users find the in- 
formation they need in less than 30 
seconds. 

A phrase, a fact, a note, a date. If you 
need it, GOfer finds it. 

Even among countless PC files, GOfer 
software searches out the information 
you need with just one or two words, even 
if the correct spelling slips your mind. 

"The most exciting and essential add- 
on since Sidekick. A must for anyone 
who writes anything/' says Tim 
Bajarin, columnist and commentator. 

Unlike other text-retrieval software, you 
won't spend hours indexing or converting 
files before you can start searching. Four 
simple keystrokes and GOfer searches 
floppy and hard disks to uncover the 
text you need. 

Once GOfer finds a section of 
text, you can print it, create a 
new file, or copy and paste 





the document 
you're currently working in. 
So if you need a certain document 
written to Bill Smith that mentions 
"insurance" and "third quarter profits/' 
just summon GOfer with one keystroke 
and give him the word. Within seconds, 
that document will be at your fingertips. 

• Not copy protected 

• Performs complex searches using 
AND/OR/NOT and NEARBY 

• Optional file compression feature 
allows you to fit more information on a 
hard disk. GOfer will search both com- 
pressed and non-compressed files. 

• Works with other RAM resident 

programs 

• Finds text in almost any PC file 
including Lotus, WordPerfect, 
WordStar, DisplayWrite, 
Microsoft Word, MultiMate, 
Ventura, PageMaker and dBase 



TM 



Qofer 

GOfer is available at quality software retailers. 
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(716) 377-0130 in New York State 

No risk 30 day money back guarantee 
M^rolyt.cs, Inc., 300 Main Street, Suite 548 IBM PC Compatible n5»/4"disk □ 3*4" disk 
East Rochester, NY 14445 GOfer is also available for the Macintosh 

□ Visa [ 1 MasterCard □ American Express □ Discover 

Card Number £ xp D ate 

□ Check □ COD (add $2.20) 
NAME 



1 



COMPANY 
ADDRESS _ 
CITY 



STATE 



ZIP 



PHONE 



L 



$79.95 each. Please add shipping charges and sales tax, if applicable. 
Shipping $3.75 (in Canada $4.75). Shipping outside U.S. and Canada $12. 

New York residents add applicable sales tax. GOfer" is the Text Finder 1 " ut.l.ty from M.crolytics"' GOfer Text Finder 
and Microlyt.es are trademarks of M.crolytics, Inc. Other brand and product names are trademarks or registered 
trademarks of their respective holders. © 1988; M.crolytics, Inc. AH rights reserved 
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Sharpen Your PC Skills and 
Build a Great Software Collection 




Reviewers Love BIG BLUE DISK! 

". . .Big Blue Disk offers games, educational programs, product 
reviews, programming utilities, and even commercial 
programs. We had more fun than an ant at a picnic, and we're 
going to subscribe!. . RATING: ■■■■ Value for Money" 
Family Computing 

. .Big Blue Disk is really a big bargain since you get a lot of 
different things for a reasonable price. . Software for the whole 
family for one low price is something you just can't beat. " 

1001 News for Tandy 1000 Users 



ONIY $6.65! 

Monthly Software for 
your IBM PC ™ or 
Compatible Computer. 

Learn From the Experts 

Draw on the vast experience of 
our editors to provide you with 
carefully selected software 
you can use each month, from 
spreadsheets to role- playing ^ 
games, from telecommunications to 
accounting to recipe programs. With 
easy-to-use documentation, you will 
master each new application with 
confidence and ease. 

Become Experienced Inexpensively 

Without investing a fortune, BIG BLUE DISK will help you to see why 
your PC is the most versatile and powerful tool you own. You will 
know more about your PC, its capabilities, and software for it, than 
you would have thought possible. At $6.65 a month, BIG BLUE DISK 
is the best value in software today. 

Try our Monthly Software for Three Months 

Every month your postman will bring you the latest issue of 
BIG BLUE DISK, contained on two unprotected 360K 5W diskettes, or 
one unprotected 720K 3V2" diskette, whichever you prefer. Each 
issue is chock-full of great software, including utilities, games, home 
and business applications, and educational programs. Order now 
and you will receive the "Best of BIG BLUE DISK" absolutely free. 

IBM PC is a trademark of International Business Machines Available at Waldenbooks, B. Dalton Booksellers, and fine ^stores everywhere (covet^ price $9 HM£* and Commodore M l2^rsionsalso available 

prpp'Tj 1 the "Best of BIG BLUE DISK" - a collection 
-T f n i ne Q f the best programs from recent 

issues - when you order the next three issues of BIG 
BLUE DISK for your IBM PC or compatible computer. 
Contents are as follows: 



Contents of Issue #21 



Crazy Eights Classic card game with 
a custom graphic card deck (how else 
can you get the Eleven of Spades?). 
Print Utility Format documents to 
output on your printer. 
Directory Label Printer Generate 
labels for disks listing filenames. 
Fireworks Construction Kit Create 
your own simulated firework shows. 
PC-Key-Draw Complete professional 
drawing program from OEDware.™ 
The "DETAB" Command Converts 
tabs to multiple spaces when 
printing text files. 

(Available as a Back Issue) 
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Calc-Man 
SuperDots 
Loan Amortization 
Disk Indexer 
Family Tree 



Political Preference 
Laser Show 
DOS Command History 
(Kramden Utility # 1 ) 
The "COLOR" Command 



c t Please rush my free "Best of BIG BLUE DISK" and 
iCS! start my 3 month subscription to BIG BLUE DISK 
for my IBM PC or compatible computer for only $19 95 postage 
paid. I understand that this is a trial subscription and that I 
am under no obligation to continue beyond three months. 
{Overseas $27.95) 

□ BIG BLUE DISK™ for IBM PC and compatibles. (5V4" disk) 

□ BIG BLUE DISK™ for IBM PC and compatibles (3W disk) 



Name 

Address. 
City. 



State. 



Zip. 



Your Satisfaction Guaranteed 

If you are not satisfied with your purchase for any reason, 
return your first issue for a full $19.95 refund. The "Best 
of BIG BLUE DISK" is yours to keep. You can't lose. 



□ AmEx 



□ Payment Enclosed 
Exo. Date 



Telephone 

□ VISA/MC 

Card fr 

Call Toll Free 1-800-831-2694 

(In Louisiana call 1 318-221 -8718) PG098 
SOFTDISK • P.O. Box 30008 • Shreveport, LA 71130-0008 
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lve years ago, 
it was so simple. 
Messages and mail 
appeared in a 9-by- 
12 tray marked "In" 
on the corner of my 
desk. The mail ar- 
rived at predictable 
times, and I went 
through it quickly: 
looked at each piece, 
decided whether it deserved tossing or 
reading, and acted. A glance told me 
how much mail I had and which items 
were high priority. 

Then we got voice mail, and life got 
complicated. Colleagues the world over 
fired off messages to me day and night, 
confident I'd get them within half a 
day. The problem was that I had to sit 
still through all those messages. 

I think of my paper mail as a ran- 
dom-access medium: I can go directly 
to the important things. But voice mail 
is like TV news: you have to sit through 
all the fires and robberies to get to the 
good stuff. Voice mail brought with it 
another in-box — and one that was 
much less efficient to manage. 

Then came electronic mail. I adopted 
it in two flavors: MCI, for communicat- 
ing with the outside world, and a mini- 
computer-based system, for sending 
messages around the office. Now my 
in-box count was up to four, and people 
were sending me not only messages but 
also spreadsheets, graphics, and even 
formatted documents, ready to print. 

Fortunately, new front-end software 
started taking some of the pain out of e- 
mail. Still, with four in-boxes to check, 
the chances I could be reached reliably 
began to diminish, too. 




Then, my work- 
group began to use 
network-based mail 
and conferencing, 
and I had yet another 
in-box. Just getting a 
catalog of my mail — 
paper, voice, elec- 
tronic, network — 
could take half an 
hour. 

Now there's a new source of "mail," 
and it's catching on faster than any of 
the others did. At least twice a day, 
someone calls and asks me to "check 
the fax," and five or six other facsimile 
messages arrive unannounced. 

When you think about it, the fax ex- 
plosion could have been predicted. As 
Frank Bican and Winn Rosch point out 
in this issue, fax requires trivial effort 
on the part of both sender and receiver. 
What's more, PCs team up with fax to 
push its abilities even further. 

Without thinking about it, though, 
I've acquired another in-box. How long 
can I be counted on to check all those 
boxes on a regular basis? 

As we're thinking about zippier ways 
to communicate, we also need to think 
about ways to reduce the burden of our 
in-boxes. Riches will go, I expect, to 
those who combine the power of multi- 
ple communications media with the 
electronic equivalent of that single : 
wooden 9-by-12 tray on my desk. 
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8 • SEPTEMBER 19 8 8 



PC/ COMPUTING 



Get your 

work done before 
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The future of personal computing is dear. More 
powerful PCs. Easier to use PCs. With graphics 
and character-based programs working side by 
side. Talking to each other. Multitasking. Win- 
dowing. Menuing. Mousing. Getting your work 
done easier and faster. 

Have it all now. 

DESQview™ is theqperating envi- 
ronment that gives DOb the capabil- 
ities of OS/2.™ And it lets you, with 
your trusty 8088, 8086, 80286, or 80386 
PC, leap to the productivity of the next 
generation. For not much money. And 
without throwing out your favorite 

software. 

Add DESQview to your PC and it 

3uickly finds your programs and lists 
iem on menus. So you can just point 
to the program, usingkevboard or 
mouse, to start it up. DESQview 
knows where that program lives. And 
what command loads it. full screen. Open more programs than you 

For those who have trouble remembering ^ memory fa And multitask them. In 

DOS commands, it adds menus , t 640K. Or if you own a special 

to DOS. It even lets you sort your 
files and mark specific files to be 
copied, backed-up, or deleted— 
all without having to leave the 
program you're in. 

st of all, DESQview accom- 




labels while you're writing a report in Word 
Perfect, or laying out a newsletter in Ventura 
Publisher, or designing a building in AutoCAD. 

DESQview even lets you transfer text, 
numbers, and fields of information between 
programs. 

Fulfill the 386 promise. 

For 80836 PC users, DESQview 
becomes a 386 control program when 
used in conjunction with 
Quarterdeck's Expanded Memory 




plishes all this with asubstantial 
speed advantage over any 
.alternative environment. 

Multitask beyond 640K. 

When you want to use several programs 
together, you don't have to leave your 
current program. Just open the next pro- 
gram. \fiew your programs in windows or 

r 



For programmers, DESQview's 
API, with its strengths in inter- 
task communications and multi- 
tasking, brings a quick and easy 
way to adapt to the future. With 
the API's mailboxes and shared 
programs, programmers are 
able to design programs running 
on DOS with capabilities like 
those of OS/1 



640K. Or if you own a special 

EMS 4.0 or EEMS memory 
board, or a 386 PC, DESQview 

lets you break through the DOS 
640K barrier for multitasking. If 
you have other non-EMS memo- 
ry expansion products like AST's 
Advantage or the IBM® Memory 

Expansion Option, we have a 

solution for you, too. The ALL CHARGE- 
CARD™ 'unifies' all your memory to provide 
up to 16 megabytes of continuous workspace, 
vie 



virtual 

windowing support. 

And when you use DESQview on 
an IBM PS/2™ Model 50 or 60 with 
QEMM-50/60 and the IBM Memory 
Expansion Option, DESQview gives 
you mdtitasfdng beyond 640K. 

Experts are voting for 
DESQview. And over a 
million users, too. 

If all of this sounds like promises you' ve 
been hearing for future systems, then you can 
understand why over a million users nave 
chosen DESQview. And why PC 




Magazine gave DESQview its 
'sChc' 



MAGAZINE 



EDITOR'S 
CHOICE 



NOV. 24,1987 



DESQview lets you use this memory to 
enhance your productivity. You can start v-l- 
calculating and tell Paradox to print mailing 



" D AND 1987 



Editor's Choice Award for 'The 
Best Alternative to OS/2," why 
readers of InfoVJorld twice voted 
DESQview "Product of the Year" 
by popular vote at 
Comdex Fall for two 

PRODUCT I™ m a row ' DESQview 
o f t h e I was voted "Best PC Environ- 
Y E A R Iment" in PC Tech Journal's 
^■■BSystems Builder Contest. 
DESQview lets you have it all now. 



DESQVIEW SYSTEM REQUIREMENTS 
IBM Personal Computer and 100% compatibles (with 8086, 
8088, 80286, or 80386 processors) with monochrome or color 
display; IBM Personal System/2* Memory: 640K recom- 
mended; for DESQview itself 0-145K* Expanded Memory 
(Optional): expanded memory boards compatible with the 
Intel AboveBoard; enhanced expanded memory boards 
compatible with the AST RAMpage; EMS 4.0 expanded 
memory boards' Disk: two diskette drives or one diskette 
drive and a hard disk'Graphics Card (Optional): Hercules, 
IBM Color/Graphics (CGA). IBM Enhanced Graphics 
(EGA), IBM Personal System/2 Advanced Graphics 
(VGA)* Mouse (Optional): Mouse Systems, Microsoft and 
compatibles* Modem for Auto-Dialer (Optional): Hayes or 
compatible* Operating System: PC-DOS 10-33; MS-DOS 
10-32* Software. Most PC-DOS and MS-DOS application 
programs; programs specific to Microsoft Windowsl.03- 
103, GEM 1 .1-3.0, IBM TopView 1.1* Media: DESQview 10 
is available on either 5-1 ft or 3-1 IT floppy diskette. 
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.YES! 

1 1 need increased 
I productivity now! 

I Name 

| Address - 



■ City — 

■ Payment Method □ Visa □MasterCard Expiration. 
I Account # " 



I I i i I l I I I I I I I I I I 



150 Pico Boulevard, Santa Monica, CA 90405 1 

(213) 392-9851 J 

all M800) 387-2744 for special ordering inforrnatioa Offer expires August 31, 1988. 
««, AAr,nh«. HpmiU Mouse Svstems, Haws, Miaosott. Widows, TopVievv. 
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Amazing. Salesmen get rid of "Dear 
Customers:" and sales skyrocket. A swimming 
pool tycoon pulls the plug on "Dear Investors:" 
and liquidity goes up. People everywhere 
easily personalize business form letters by 
changing names and other information with 
<J& A software. They tell us it's because 
customers like to be addressed that 
way. But we know why they 
do it, really. 

Sales. And why 
not. That's plain old % 
smart business. Because 
with just two keystrokes 
on a personal computer* 
Q& A turns ordinary form 
letters into supersalesmen. 
It adds personal information 
to ten, hundreds, even thou- 
sands of letters at once. All so 
easily, you can mail monthly, 
weekly, or for a bigger bonus, 
even once a day. 

The secret? Q&A is the #1 
rated word processor and file man- 
agers It's powerful and easy. So in 
minutes a client list becomes a hard , 
working customer database. And sales 
letters look so professional, they'll bring 
tears to the eyes of a typesetter. 

Use Q&A for everything you type or 

file ... tax records, proposals, reports, inven- 
tory, invoicing, expenses, and more. It even 
pnnts envelopes automatically and comes all 
set up for the most popular mailing labels. All 
you do is hit two keys. And get ready to lick 
the stamps. 

Whether you work alone, or need multi- 
user databases on networks, Q&A can easily 
turn your sales letters 
into sales. Which means, 
while Q&A is changing 
names and printing 
letters, you'll be printing 
money. 

FREE Demo Disk, 
Call (800) 888-0886 

Ext. 437D. ^ 

The #1 File Manager and #1 Word Processor. 



Merge lists and letters for 
personalized mailings 
with just two keystrokes. 




&Greenwooa 



Keokuk, 



Dear 



Mice: 



• e?'° V 



You've not^ 

Tetter in P^o 
Thanks 
fine peo^ 



10* 



Si 



,ncere\y* 



Roiand ! 
Di^ nct 



AacauMf Ml 




Editor's Choice 




Automatically address 
letters, envelopes, and 
mailing labels. 



Armstrong 
Pappas 
o _ Nouaux 
oc ureenwood 



Mr. Randy Tisdale 

d if/ Monte Ave. 
J>an Pablo, CA 95432 




i: r 



» £ p r 



Easily add a personal 
touch to form letters 
with information taken 
from your Q&A customer 
database. 



l£d to sav than 
"TO. you'll findtj 
ughest quality available* 




d on 



>e of 




fine peo 



opportunity to serve all the 



Sincerely, 




Roland Sanders 
district Manager 



Our records show you could he km 




Si L 



HJO 
?411 



Add up to nine different 
fonts to give letters a type- 
set appearance. 



Include specific information 
(like last product ordered), 
to increase repeat business. 
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t's one of 
the hottest technologies of 
the year. But it doesn't 
have anything to do with 
high-speed microproces- 
sors, better LCDs, or gal- 
lium arsenide. It's fax. 

That's right: fax. The 
number of fax machines 
has grown from fewer 
than 20,000 at the begin- 
ning of the decade to more than a million today. It's estimat- 
ed the ranks will swell by another million in the next year 
alone. 

What's even more interesting is the boom in PC-to-fax sys- 
tems. An inboard fax card can send information from a PC 
and spit it out at the other end in the form of a traditional fax. 
Suddenly the PC can do double duty as an interactive temple 
of glowing phosphors and a purveyor of good old-fashioned 
facsimiles. And a PC fax board bridges all kinds of compati- 
bility problems. There's no need for sender and receiver both 
to have PCs. Or fax machines. 

Sure, electronic mail is great for sending text, but lots of 
PC users don't have e-mail. They're bound to have one of 
those million fax machines sitting in the corner of the office, 
though. Fax is fast, relatively cheap, and a cinch to use. It 
quickly bridges the gap between PC users and those who 
aren't yet online, using technology that's already as familiar 
to the average office worker as a photocopier or typewriter. 

In fact, fax may be all too familiar to some victims of fax 
junk mail — press releases and other materials that show up 
unsolicited in the tray of your fax machine because your fax 
number has been published in a national directory, or printed 
on your business card. It's the biggest electronic intrusion 
since junk mail started showing up in our MCI mailboxes, 
and it's every bit as. annoying. 

But it's no wonder everyone's into fax. The truth is that 
even in the electronic age, hard copy has a lot of power, a life 
of its own that blends words and pictures in a way we can't 
yet duplicate electronically. 

That's why videotex hasn't gotten off the ground. Forget 
the argument that the difficulty of incorporating advertising 
into a videotex product rules out its economic viability — 



though that's certainly a factor. The real reason is that you 
can't call up an online service and get a beautifully repro- 
duced piece of four-color art that illustrates the story you're 
reading. Or a photograph or other faithful rendering of the 
gas grill you're buying from Sears. 

That's why you're reading this column in a traditional 
printed magazine, not from a disk, or on a computer bulletin 
board. 

Partly it's a question of standards. Despite all the hardware 
and software sophistication available to us today, we can't sit 
down at a PC and send a business chart through MCI Mail in 
a way the recipient can display without first going through an 
amazing number of contortions and conversions. Part of the 
success of fax comes from the worldwide adoption of stan- 
dards that have eliminated incompatibility between 
machines. 

Even if the standards were in place to allow easy, univer- 
sally accessible melding of electronic text and graphics, hard 
copy still has some unbeatable advantages. You can take a fax 
with you, mark it up, show it to other people. You can't do 
that with a computer screen. People have a long-standing 
tactile and emotional response to the printed page that isn't 
easily abandoned. And shouldn't be. 

Until we have a way for all PC users, no matter which 
computer software, phone company, or electronic mail ser- 
vice they use, to transmit and receive text and graphics in 
documents that can be easily read by all, fax is our best bet. 

Maybe it's a little bit of retrotech creeping through, but we 
prefer to look at fax as modern technology confirming and 
bolstering a much older idea: the power of the printed 
page. B 
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T100Q 
80C88 
4.77MHz 
720KB 



T1200F 
80C86 
9.54MHz 
720KB(x2) 



T1200H 
80C86 
9.54MHz 
720KB 
20MB HDD 



ObviouskWfe Believe In 



When it comes to portable PCs, we think 
that numbers should speak for themselves. 

Perhaps that's why we have the largest 
number of high-powered, highly-portable PCs 
on the market today. All of which are IBM- 
compatible. All of which have industry- 
standard 3V2"disk drives, full function key- 
boards and a vast array of built-in ports. All 
squeezed into packages as easy to carry as 
a briefcase. 

The T1000, for example, weighs a mere 
6.4 pounds, yet boasts MS-DOS® in ROM, a 
720KB 3V2" disk drive and an optional 768KB 
memory card which can be configured as 



EMS memory or a battery-backed RAM disk. 

Our T1200H, on the other hand, has the 
distinction of packing a 20MB hard disk, a 
backlit screen and 1MB of RAM into a tidy 
11-pound package. We also make an economical 
dual floppy disk version known as theT1200F 
that weighs just under 10 pounds. 

And thanks to rechargeable battery power, 
all three are ready to work 
wherever you go. 

For even more comput- 
ing power, the T3100/20 
is one of the smallest 
PCs with an 80286 




T3100/20 

80286 
8MHz 
720KB 
20MB HDD 





T3200 
80286 
12MHz 
720KB 
40MB HDD 





T5100 
80386 
16MHz 
1.44MB 
40 MB HDD 



Strength In Numbers 



microprocessor and an easy-to-read gas plasma 
display It gives you a wealth of power and a 
20MB hard disk in a trim 15-pound package. 

Our T3200 goes even further, with two IBM- 
compatible internal expansion slots, a 40MB 
hard disk, an EGA plasma display system and 
up to 4MB of memory. Still, it only weighs a 
scant 19 pounds. 

Finally, theres our powerful T5100, which 
at less than 15 pounds has all the best features 
of our other portables, plus an 80386 micro- 
processor for unmatched versatility and speed. 
And for a limited time, your T5100 purchase 
AntitlPR vou to buv Paradox 386," Borland s 



powerful database software for only $299 
(which is nearly $600 off the retail price). 

And to all those numbers, wed like to add 
one more: 1-800-457-7777 With it, you can find 
out even more about Toshibas full line of 
computers and printers. 

In fact, it's one call 
that ought to be your 
number one priority. 

All Toshiba PCs are backed by the 
Exceptional Care program (no-cost 
enrollment required). IBM is a regis- 
tered trademark of International 
Business Machines Corp. MS-DOS is 
a registered trademark of Microsoft 
Corp. Paradox is a registered trade- 
mark of Borland Corp. 



In Touch with Tomorrow 

TOSHIBA 

Toshiba America Inc., Information Systems Division 
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My First Time 

I have never written a "letter to the edi- 
tor" before, but I was so impressed with 
Directory Magic that I just had to send 
you my compliments. 

If the quality of your magazine 
matches the quality of your free utility 
disk, it will surely be a smashing 
success! 

Again, thank you for so promptly 
sending DM. I'm looking forward to 

PC /Computing. 

James Biergiel 
Goleta, California 

Doctor Who? 

Congratulations on selecting a fine bit 
of software to promote your new maga- 
zine. Directory Magic has become a 
part of my everyday software after only 
two days of use. 

PC World, PC Magazine, Micro Cor- 
nucopia, ProFiles, Dr. Dobbs, and other 
forgettables are behind me now. Only 
Byte and Turbo Technix are still wel- 
come here today. 

Hopefully, PC/Computing will be- 
come a staple as well. After rereading 
the note that signed me up, I think the 
magazine sounds like a winner. Until 
DM came along, none of the freebie 
disks that were sent to me was of much 
value. 

You're off to a good start. I wish you 
well. 

Roy Bloom 
Union Gap, Washington 



EAT, READER LIGHT 



opments, but don't always succeed. Re- 
tired from the classroom for six and a 
half years, with two paying jobs, and 
much volunteer work, I keep busy. My 
computer holds membership records 
for a group of 400, business records for 
one of my businesses, and helps edit a 
newsletter for another business group. 
Best wishes for your new enterprise. 

Arthur J. Snook 
Warren, Michigan 

Stay off Execution 

Directory Magic seems too good to be 
true. I hope not. 

As a struggling not-for-profit organi- 
zation, we depend on volunteers, most 
of whom are computer illiterate like 
myself. 

Your offer arrived during a traumatic 
endurance session with the PC. I decid- 
ed not to pull its plug, give it an inde- 
cent burial, and go back to our faithful 
typewriter. Instead, I tried Directory 
Magic and decided to give the comput- 
er another chance. 

Ellien Carroll, President 
Storytellers International 
Albuquerque, New Mexico 



software? 

I have read every issue of those mag- 
azines and am not learning to use my 
computer. Furthermore, each issue be- 
comes less understandable than the one 
before it. 

Please remember, PCs were intended 
for those of us who want to become 
more profitable, more productive, or 
better managers using small computers. 
We don't want to know how to take 
them apart; we don't want to know 
about features that don't contribute to 
these goals. We don't want to become 
"power users." 

Donald MacDonald 
Palm Springs, California 

The PC needs of small-business users are 
important to us, too. See t( Instant 
Gratification" in this issue for tips on 
adding the latest in essential small-busi- 
ness tools— fax capability — to your PC. 
In future issues we'll feature stories on ac- 
counting, forms generation software, and 
other topics of interest to small business- 
es. — Ed. 



Monster Mailbox 

If your new magazine is as good as the 
promotional materials you sent, you 
should make it in spades, or bytes, or 
whatever. 

Currently, my subscriptions include 
Compute!, Computers PC Magazine, 
Computerworld, Family & Home Office 
Computing, Info World, PC Magazine, 
PC Resource, and PC World. 

I try to keep up with current devel- 



The Guru Is In 

From your letter, it appears you are 
hoping to develop a "distilled" version 
of PC Magazine. What is "radically 
different"? 

You have an opportunity to publish a 
truly different magazine that many of 
us need. PC World and PC Magazine 
should change their names to "CC" for 
"Corporate Computing." Clearly they 
are aimed solely toward the computer 
departments in corporations that can 
afford them. 

Please recognize that there are 100 
times as many of us trying to "go it 
alone" in small businesses that have no 
computer guru. Where do we go for 
help? Who will train us to operate our 
equipment? How will we customize our 
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My Secret Garden 

Already PC/Computing is meeting a 
need in the computing community. The 
thirst for more knowledge is not easily 
satisfied. Another computer publica- 
tion — especially one that fits so neatly 
into the niche you've found — will en- 
hance your audience's reading time. We 
all have a secret desire to someday be 
power users. Along the way, publica- 
tions like PC/Computing keep that de- 
sire alive. 

PC/Computing is a shiny new tool, 
simple enough to put to use right away 
and yet complex enough to push us on 
to greater productivity and accomplish- 
ments. PC/Computing is multifaceted, 
and time spent reading from each sec- 
tion will serve to enhance its usefulness. 

Denis R. Holmes 
Lynden, Washington 
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See up to twice 
as many columns 



flll.MXf 

19?87 



.T. I 
■ 

■ i i— j 



MAGAZINE 




IB 

11 
12 
13 



16 
1? 



■Mams 
S«lrs iuc 



CO»f.l> 



ll.a It.8 U fSf^J^JS 2t.Pl 2«,S 21, JW 21.51? 21, IS 21. M? 



»< Cm4s S#U 



Switch to a new 
size with the 
push of a key 

See up to twice 
as many rows 



■ 



Lr*t torch*** "turns 
Cm4s Ivftl for Sale 
Uss £a4 Inventor*, 
C*$t of G*«4s 

Cmss Itorfin 

WWiM port****: 
1*1 « Force Cxmse 
AoWrtisiM £xj«*s* 

loltvtry L*t+*i* 

Other Sol 1 105 UfMses 
Tout Wlhftf txt 

kreoloyoiMt 



Control colors 



8,8*7 5, 
6,18? 8,351 



38 8,86 



11,111 9,171 lt.42* II, ill il.Ml 11-tM 11,279 11.5* 11,735 



um um I'lll W L H2 U U1 MS 

l i i ^ I m 3^ 

I s I 1 i S >o > 

2 J I.J 2 .<8 3.7$? 2 J 2,J >.«S 2.* 



ASCII/LICS 
conversion 



C**tr*cU« £ 



I 



Otbtr Lxrtasr; 



SolAries uu Irotfits 



No special 
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required 



Unretouched photo of EGA display. 



See More Rows and Columns 



Now you can zoom out to see more on 
the screen - without exiting your 
worksheet and without investing in 
special hardware! 

With SeeMORE™, a remarkable 
add- in program for 1 - 2 - 3® and 
Symphony®, you can instantly double, 
triple or quadruple your view with the 
push of a key. 




worksheet. You don't need to exit and 
switch to a new driver set! 

Works with 1 -2-3 Rel 2 and 2.01 or 
Symphony Rel 1.1, 1.2 and 2.0 on the 
IBM PC, XT, AT, PS/2 and compatibles. 
All you need is a simple graphics adapter : 
CGA, EGA, VGA, MCGA or Hercules. Also 
looks great on Compaq and Toshiba gas 
plasma. Not copy protected. 1-2-3 version 
$79 95. Symphony version $99 95. Get 
SeeMORE and expand your horizons. 




SeeMORE is brimming with innovations!' 

- Lotus Magazine 

7 use SeeMORE almost constantly" 

-Jim Seymour, PC Magazine 

Recommended." 

- InfoWorld 

Please send me: (indicate quantity) 
SeeMORE 1-2-3. $79 95 each. 

SeeMORE Symphony. $99 95 each. 

Include $3 75 for shipping. ($12 outside USA 
and Canada.) MA residents add 5% sales tax. 

Payment: □ VISA □ MC □ AMEX □ Diners □ Check 
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Compaq Portable III plasma display. 



CGA EGA VGA Here Plasma 



Pack more into every Symphony window. 

SeeMORE lets you build a twelve 
month forecast without stopping to scroll 
left and right. All twelve months appear 
on the screen. SeeMORE gives you the 
big picture. 

SeeMORE manages the screen without 
interfering with the normal operation of 
1 -2-3 or Symphony. You can zoom in 
and out as you build and manipulate a 

Available from Egghead Software, Corporate Software and other fine resellers. Distributed through Ingram, Kenfil, Micro D, 
Softsel and Software Resource. 
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CARD NO 



EXP DATE 



PHONE 



NAME 



ADDRESS 



CITY STATE ZIP 

To order, mail coupon or call toll-free: 
In MA: 800-447-1 196, Nationally: 

800-445-3311 







Personics Corporation 
2352 Main Street 
Concord, MA 01742 
617-897-1575 
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^^^rnthony Dias 
Blue is 46 years old, 
lives in a posh house 
in San Francisco's 
ritzy Pacific Heights 
section with his wife 
and two kids, and is 
one of the nation's 
most prolific and tal- 
ented wine and food 
writers. So what's 
this got to do with me? Computers, 
that's what. 

Blue is part of the new generation of 
professional writers who use computer 
power to increase both their outputs 
and their incomes. I interviewed him 
last month about his craft. 

Dvorak: You write for Bon Appetit, 
Chronicle Features, the San Jose Mer- 
cury News, and the Wine Spectator, and 
you do a daily radio feature for WCBS 
in New York. In addition, you've done 
three books, including Anthony Dias 
Blue's Buyers' Guide to American Wines. 
How do you do it? 

Blue: Over the past five years I've de- 
veloped a dBase III application that I 
can manipulate in a dozen different 
ways to produce a dozen different col- 
umns. I use WordPerfect and a utility 
that allows me to pull up dBase files 
and insert them into my documents. 
Dvorak: This is all very interesting, but 
maybe we should go down to the wine 
cellar to see your surplus. 
Blue: That's it? That's the interview? 
Dvorak: Well, OK. How many wines 
have you cataloged with your dBase 
program? 

Blue: I have over 10,000 wines with 
10,000 tasting notes in the system. The 




flexibility of the com- 
puter allows me to 
produce a book that 
is up-to-the-minute. 
I don't have to worry 
about rewriting and 
retyping. 

At this point I figured 
I had asked enough 
questions. We all 
know that computers make writers 
more productive and that a good data- 
base of wine-tasting notes is just what 
the country needs. So what I really 
wanted to see was the cellar. It was 



teacher. Luckily, I went to a math pro- 
fessor's house one night and found him 
and his life to be the epitome of nerdi- 
ness and decided to change my major to 
art. But now I love computers. 
Dvorak: Chardonnays? 
Blue: Yeah, yeah. Here, do you want 
some ten-year-old chenin blancs? 
Dvorak: Do you have any more of that 
1970 Gruaud-Larose? 
Blue: Didn't I give you a bottle of that 
the last time you were here!?! 
Dvorak: Yeah. 

Blue: I don't see any more of it. Maybe 
it got moved. So what else do you want 
to know? 

Dvorak: Here's some old Mondavi Re- 
serve cabernet. You'll probably never 
get around to drinking it. 
Blue: Hey! Give me that! Here's some- 



I had asked enough questions. 
What I really wanted to see was the 
wine cellar. 




where we could really learn something 
important. Maybe, just maybe, I could 
talk Andy (as his friends call him) out of 
a few dupes. From around the world he 
gets cases of top-quality wines for vari- 
ous tastings and for review in his books. 
There are a lot of duplicates, and the 
poor guy can't keep up. So he doles out 
some famous growths to the Andy Blue 
Fan Club. At the moment, that was me. 
The interview continued in the cellar. 

Dvorak: So did you write the dBase 
application? Wow. Look at those old 
chardonnays. The collection is backing 
up on you. You should get rid of some 
of this stuff. 

Blue: Yeah, I wrote the dBase applica- 
tion. When I started at Amherst I was a 
math major and wanted to be a math 



thing for you. Some old Jekel cabernet. 
It reeks of that grassy, vegetal Monte- 
rey flavor. I hate it. Maybe it's dissipat- 
ed. Try it. Let me know if it's any good. 

Eventually I talked him out of three 
cases. I even managed to find a few 
wines that were surprisingly decent. 

Then one day the best wine showed 
itself from my newly acquired collec- 
tion. It was one of Andy's discoveries, 
the 1985 llano Estacada (Slaughter- 
Leftwich Vineyards) cabernet sauvig- 
non. The wine was from, of all places, 
Lubbock, Texas! 

As I contemplated its brilliant ruby 
color and took a sip I thought, "Com- 
puters and wine. The perfect combina- 
tion. Maybe I should do a follow-up 
interview." B 
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Finish Financial Work 
Five Times Faster. 
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Quicken finishes 
all this in 
under 5 minutes! 









Introducing Quicken K Version 2 — 
absolutely the fastest, easiest way to 
write checks, keep financial records, 
track income and expenses, budget, 
and manage your cash flow. It's ideal for 
business and personal use. 

Now, Finish Financial 
Chores in Seconds. 

Quicken completes your financial work 
5 to 8 times faster than ever before: 

■ Analyze budget vs. actual expenses by 
month for 12 months: 4 seconds 

■ Look up a check you wrote 1000 checks 
ago: 1 second 

■ Write and print 20 checks and update all 
records: 3 minutes 

■ Compile an itemized list of tax deduc- 
tions for the year: 3 seconds 

How can it be so fast? Quicken uses 
indexed files and speed-optimized C and 
assembler code — the very latest in 
high-speed technology. 

So Automatic, It Eliminates Work. 

Quicken's fully automatic "macros" 
eliminate repetitious clerical work. Macros 




Quicken remembers the bills you forget. 

remember your bills, print your checks, 
and update all records automatically. All 
you do is sign the checks. 



In fact, Quicken is so automatic it reminds 
you to pay your bills even if you forget to 
use it! Simply turn on your hard disk PC, 
and Quicken's pop-up Billminder™ 
appears when you need to pay bills. 

No Need to Alter 

Your Bookkeeping Procedures. 

Quicken is easy to use because it works 
just like your checkbook. There's no need 
to change your bookkeeping format or 
learn anything new— no accounting 
jargon, no "debits',' no "credits'.' 
Quicken also comes with comprehensive 
on-line help, a complete manual, and free 
technical support. 

Here's what the critics say: 

"I've never seen such an easy-to-use 

manual or software that's so simple to 

use!' Martin Blumenthal, inCider Magazine 

"Extremely simple and fast!' 

Esther Dyson, Industry A nalyst 

"Absolutely the best small accounting 
program made!' Bob Schwabach, 

Universal Press Syndicate 

New Features for Business. 

Quicken provides special sections for 
businesses covering payables, receiv- 
ables, cash flow forecasting, payroll, petty 
cash control and job, client, and property 
bookkeeping. 

If you're a doctor, property manager, 
accountant, consultant, or manage any 
type of small business, and you write 
checks, Quicken will save you time and 
money starting today. 



Free 30-Day Trial. 

Try Quicken. If you're not 100% satisfied, 
return it within 30 days and pay nothing. 

Specifications 

Software Compatibility: Exports data and reports in ASCII. 
Also exports in Lotus* format with optional Transfer Utility. 
Hardware Compatibility: All IBM* PC, AT,* PS/2* and 
compatibles with 256K RAM and DOS 2.0 or higher. All 
printers. All monitors. Also available for Apple* He, lie 
and GS with most of the same features. 
Capacity: Number of bank accounts: unlimited. 
Number of transactions: unlimited. Maximum amounts: 
$9,999,999.99. Number of income/expense categories: 
250 with 256K, thousands with 512K RAM. 
Other: Not copy-protected. Checks are approved for all 
financial institutions in the U.S. and Canada. 

r 
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NOT COPY PROTECTED 

Try Quicken for 30 Days Free! If not 

completely satisfied, return Quicken within 
30 days for a full refund (including $3.00 
shipping and handling charge). 

Call 800 624-8742 

(in California call 800 468-8481) 
Or send coupon with payment to: Intuit, 
540 University Ave., Palo Alto, CA 94301 

□ Check enclosed (No purchase orders) 

□ Visa □ MasterCard □ Amex 



Card No. 



Exp.. 



Name 

Address. 

City 

Zip 



State. 



Phone. 



□ Quicken, $49.95 plus $3.00 shipping & 
handling. CA residents add sales tax. 

□ IBM version □ Apple II version 

□ 5V 4 "disk □ 3%" disk 

□ Transfer to Lotus Utility (optional), $19.95 

Current Quicken owners— Call our 800 
number for upgrade information. 
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AST DESKPRO PS/2- 
Premium 386 386* 20 Model 80-111 
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• 20 MHz 386-Based Computers 
May 2, 1988 



Experience 20 MHz 
386 Power, AST Style 

The sky's the limit. That's how you 
might describe the power-packed 
capabilities of the AST Premium™/386 
. . . and how far we'll go to pro- 
vide outstanding products, service 
and support. 

Only the 20 MHz, Premium/386, 
with its advanced bus technology 
(SMARTslot™) and uncompromising 
compatibility, eliminates the traditional 
restrictions placed on an AT®'s per- 
formance and speed while providing 
future upgradeability 

You also get the comfort that comes 
from choosing a company with a 
solid worldwide reputation for reliable, 
high-quality technology. 

So while others are caught up in 
compatibility and support problems, 
you're completely free to enjoy the 
highest AT-compatible '386 system 
performance available today. . . and 
take advantage of performance- 
oriented upgrades in the future using 
SMARTslot architecture. 

And because of our many years of 
working with key leaders in the 
industry we're able to maximize the 
capabilities of the most advanced 
operating systems and application 
software available, including MS® 
OS/2 from AST, IBM®'s OS/2™ UNIX™ 
Windows™ 386 and MS-DOS.® 

For more information call 
(714) 863-0181 and ask for operator 
AA8, or fill out the coupon below. 

[~1 Please send me more information 
□ Please have an AST representative call me 

Name 

Title 





Company- 
Address — 
City 



State. 



.Zip. 



Phone ■ 

AST Research, Inc., 2121 Alton Ave., Irvine, CA 92714- 
4992 Attn. M.C. PCC 9/88 
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AST is proud to 
sponsor NBC's 




ee.Ultimate Freedom 



telecast of the 198X V*8*V 

R€S€ARCHINC Summer ° ,ympto ** 

Times Have Changed. 

AST markets products worldwide-in Europe and the Middle 
East call: 44 1 568 4350; in the Far East call: 852 5 717223; in 
Canada call: 416 826 7514. AST, AST logo and AST Premium 
registered and SMARTslot trademark AST Research, Inc. All other 
product or brand names are trademarks or registered trademarks 
of their respective companies. Copyright 1988 AST Research, 
Inc. All rights reserved. Image coutesty of VersaCAD. 
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INGERTIPS! 



Hold Everything!™ An Amazing RAM 
Resident Personal Information 
Manager New from Dac! Everybody 
needs to remember people, places, 
things and events. And discarding an im- 
portant phone number, misplacing a 
folder, or losing a business card can cost 
you time and money. Now you can 
throw away those scraps of paper, rid 
your desk of the clutter and give your 
memory a rest. Hold Everything! is a 
remarkable personal information 
manager that will revolutionize the way 
you organize your home or business. 
Hold Everything! lets you store data and 
then magically transforms it into mean- 
ingful records in the blink of an eye. 

Easy to install. Fun to use. Designed for 
home or office. This RAM-resident 
program allow s you to immediately recall 
information in just a couple of key- 
strokes. Dazzle your friends and impress 
your colleagues and clients with 'tip of 
the tongue information. 

"Thank you for inventing this prod- 
uct! It has not only made us more 
productive, but more profitable!" 
writes Alan Weinkrantz, Consultant. 

Minutes after installation, you can begin 
to enter data by using the predefined 
format fields or create your own. Setting 
up multiple files and organizing each 
differently is limited only by your 
imagination. Be amazed with 
the use of hot keys 
for instant access 
to your data. 
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Hold Everything! lets you be in control of 
the things that need remembering! 

"Fast and convenient. It has good 
report capabilities, can chum out 
mailing lists, and easily switches 
between separate data bases, " wrote 
Computer Software News. 

Hold Everything! allows for custom re- 
porting with printing and screen-viewing 
capability. Custom labeling and enve- 
lopes are a snap, because enhancing 
your professional image is at your 
fingertips. 

Now The Magic of Hold Everything!™ 
and DacEasy™ Word Combined! Easily 
transfer any or all of your files from Hold 
Everything! into DacEasy Word to 
generate form letters with the Mail List 



DacEasv 



Manager feature. Hold Everything! 
automatically creates the mail list file for 
easy mail merge processing. And, you'll 
find DacEasy Word the perfect partner 
for your business or personal use. 
Recognized for its simple installation and 
remarkable features, Word is one of the 
most intuitive word processors on the 
market today! You'll be amazed at its 
simplicity and fast performance featuring 
pull-down menus, context-sensitive help, 
dictionary, multiple windows, plus so 
much more. 

"Like its number-crunching sibling 
(DacEasy Accounting), DacEasy 
Word doesn't skimp on features. " 

Chicago Tribune 

Hold Everything! and Word — two 
outstanding DacEasy programs with 
incomparable value and quality. To- 
gether, a one-of-a-kind productivity 
package, that's hard to beat! 

To order DacEasy " Hold Everything by mail send 
$99.95, DacEasy'" Word $49.95 to Dac Software, Inc. 
(address below). (Plus $7. 5 shipping residents add safes 
Ux/$17.50 shipping outside the U.S.) 



Call 1-800-992-7779 



Dac Software 
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he promise of 
'groupware" — group 
software for use on 
local area networks — 
is that the all-power- 
ful computer will at 
last help us mere 
mortals to organize 
our shared projects, 
manage our time, and 
meet our collective 
goals. The problem, of course, is that we 
have a very good reason for not doing 
those things well: they make us do other 
things that we simply don't like to do. 

We don't like to be rude. We don't 
like to give orders. We don't like to 
contradict people or pull rank. We 
wish people could figure out unpleas- 
ant things for themselves. 

As a result, groupware is not going 
to be universally welcomed. 

One of the better packages around, 
The Coordinator, was once described 
as "fascist software." It knows what 
people are supposed to be doing, moni- 
tors what they are actually doing, and 
informs them when they're past dead- 
line. What's so terrible about that? 

What's terrible is that it makes ev- 
erything explicit. Groupware doesn't 
observe the niceties. It doesn't wonder 
if you could possibly do something. It 
doesn't inquire into your health before 
it socks you with a rush project. 

I remember the commotion I caused 
every time I released an org chart at 
the short-lived Computer Industry Dai- 
ly, the Ziff-Davis venture I headed in 
1985. Somehow, staff members had 
imagined that they reported directly to 
the top. The clear, explicit information 
on the charts wasn't always welcome. 




Ostensibly, we 
value people equally, 
so we don't like to 
think about the dif- 
ferences in the time 
we're willing to 
spend with them, the 
money we're willing 
to spend on them, 
and the credence we 
give their ideas. But 
groupware will ask us to do so. Who is 
a Priority 5 in your e-mail system? Are 
you a Priority 5 in their systems? 
Which projects go out first? The sys- 
tem wants to know. You can't just play 




to the provenance of ideas or propos- 
als. Just as one might say, "His money 
is green," one could add, "His ideas 
appear in green type, just like everyone 
else's" — unless, of course, you have a 
hierarchical system and the CEO's re- 
marks appear in color. But you can't do 
that without being explicit. 

Just as computers already have elim- 
inated financial float, and e-mail will 
start to eliminate information float, 
groupware will start to eliminate work 
float. It will be tougher to put off deci- 
sions, tougher to ignore questions, 
tougher to delay handling issues. 

That's why it may be hard for some 
of us to accommodate groupware. 

To be successful, groupware is going 
to have to be introduced carefully, as a 
tool, not as a regime. Groupware won't 



Groupware's fascistic style alienates 
people. Most off us would rather be 
coddled than commanded. 




it by ear and let things sort themselves 
out — because they will usually sort out 
badly. 

Consider Gibis, an "argumentation 
system" built at the Microelectronics 
and Computer Technology Center in 
Austin, Texas. It's a groupware tool 
that requires you to post arguments 
and declare whether they support or 
contradict each other, or are irrelevant. 
People who don't like to disagree with 
others might be uncomfortable with 
Gibis (although it might help them to 
express themselves). Of course, some 
people like to argue. But they may not 
like explicitness either. Gibis exposes 
"hand-wavers and double-talkers," 
one delighted user reports. 

Groupware will also have a social 
leveling effect by making us less partial 



run our lives, nor will it replace face- 
to-face conversations, drinks after 
work, shared effort, or respect for the 
people we work with. Yes, it will make 
some skills less important — being orga- 
nized, managing one's time well, and 
having a head for details — because ma- 
chines can do those things for us. 
Meanwhile, it will be easier to get deci- 
sions made, questions answered, issues 
resolved. 

But leadership and intellectual skills 
will be more highly valued: we can be 
informed and coordinated by comput- 
ers, but not motivated or uplifted by 
them. Maybe groupware will let us 
stop wasting time being subtle about 
trivial things so that we can be deep, 
thoughtful, and even emotional about 
important matters. B 
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Instant Gratification 



Introducing VP-Planner Plus™ version 2, the fastest 
1-2-3® compatible spreadsheet program on the market 
—up 20 times faster or more— performance so fast it's 
almost instantaneous. 

Two Steps Forward 

Make a mistake? Just press Undo to step back 
through the changes you've made to your worksheet. 
Press Redo to step forward to where you left off. It's the 
ultimate "What-lP! 

Built-in Database 

Two-way links to dBASE® database files and our 
exclusive Multidimensional database handle huge tasks with 
e o Se __ U p to 5 dimensions of data where others have just 
2 or 3— without using mountains of memory. 

Why Wait? 

VP-Planner Plus uses proven technology that's light- 
years ahead of the competition, and works on standard 
computers with no special hardware requirements. 
Available now— See your software dealer today! 



VP-PLANNER 


PLUS 


VERSION 


2.0 




TIMING 


COMPARISION 






VP-Planner Plus™ 


Quattro® 


1-2-3 w/Speedup 


Addition 


.39 




2.20 


1.00 


Multiplication 


.39 




2.25 


1.00 


Division 


.39 




2.42 


ZOO 


Exponentiation 


.39 




8.68 


14.00 



All times in seconds. 
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Introducing VP-Planner Plus 
From Paperback Software. 





PAPERBACK 
SOFIXXARE 



Contact PSI for test details. Trademark/owner: VP-Planner Plus, Paperback 
Software/Paperback Software International; 1-2-3/Lotus Development Corporation; 
dBASE/Ashton-Tate; Quattro/ Borland International. ©1988 Paperback Software 
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w Editor's Note: We 
discovered this story on 
our electronic mail sys- 
tem and are publishing 
it exactly as received, 
even though it is mys- 
teriously dated 11 
years in the future. 

Las Vegas, Nov. 20 — 
The fall 1999 Com- 
dex was, as always, a bit disappointing. 
The star of the show was clearly the Ya- 
magazi RoomTemp CryoModem I'm 
using to transmit this story. Yamagazi 
claims it blitzes out data faster than the 
speed of light, which means this report 
might have made it back to the office 
before the show even took place. 

This year, the computer industry's 
companion show— Legaldex— nearly 
outdrew the hardware and software ex- 
hibits. With so many pending lawsuits 
and so much money at stake, it's really 
no surprise that Legaldex sprawled into 
11 hotel ballrooms, two parking lots, 
and a hallway at the Liberace museum. 
The Apple booths alone commanded 
more than 30,000 square feet of space. 

In what has turned into an annual 
tradition, IBM once again trotted out a 
new graphics standard, the 3DGA. 
Compatible with the MGA, MCGA, 
HGA, EGA, VGA, EVGA, QGA, 
S VVGA, VHGA, VQGA, VMGA, 
VAGA, EAGA, GAGA, and, of course, 
CGA boards, this new standard heralds 
a "bold new era of channel profitabili- 
ty," according to IBM president and 
owner Sheik Akmar Mumani: "Now at 
last serious business users can have 
their fancy 3-D graphs float in space." 
Big Blue also displayed yet another 
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new keyboard. The 
143-key model sports 
6 randomly scattered 
Ctrl keys, three more 
function keys, and an 
entire pad of SysRq 
keys (though IBM 
did not announce 
why anyone needs 
even one). To 
counter IBM's new 
Blubus architecture, AST/Quadram/ 
Hyundai announced Blubus-Plus, with 
an additional data line and slightly more 
shielding. Blubus throws off so much RF 
interference that airborne laptop users 



2000 "Finally, the Year of the LAN." 
Other vendors are proposing that Com- 
dex 2000 be dubbed "The Year of the 
Home Application," in an effort to prod 
the industry into developing at least one 
product that could justify buying a 
computer for use at home. 

Ever-youthful Bill Gates's keynote 
address, "OS/9: The One You've Really, 
Really Been Waiting For," blunted criti- 
cism that this newest version was still too 
hard to use, too slow, and too memory- 
hungry: "Even though no third-party 
vendors have taken advantage of the ad- 
vanced capabilities of the seven previous 
editions, dozens of developers are port- 
ing their applications over. And it will 
run just fine on any system with 30 me- 
gabytes of RAM, although you may 
need a bit more for your data." 



The new 143-key model sports six 
Ctrl keys, three more function keys, 
and a whole pad off SysRqs. 




are able to make their planes bank left 
and right by leaning on the cursor arrow 
keys. 

The fastest-selling product at the 
show was IBM's just-released TBR 
(Technical Bug Reference) manual, a 
fat compendium of IBM BIOS- and 
chip-level errors that the industry has 
had to adopt as standards. 

In response to the new IBM line of 
240MHz machines, Compaq/Dell an- 
nounced a 242MHz screamer, which it 
claims "makes the IBM box look like 
it's playing dead." At the other end of 
the spectrum, we counted 35 manufac- 
turers still selling replacement mother- 
boards for the original PC-1, switchable 
between 4.77MHz and 180MHz. 

Sponsors of next year's millennial 
Comdex are planning to call Comdex 



In the word processing arena, Micro- 
Pro, Microsoft, and WordPerfect have 
packed even more features into their 
bloated programs. MicroPro has pur- 
chased so many third-party utilities that 
WordStar Professional Classic 7.3 is 
now delivered on 73 disks. WordPerfect 
has streamlined its 16-volume manual. 

Finally, Lotus announced its 1-2-3 
WZ 50-dimension spreadsheet, a 
"quantum leap" above its previous 1-2- 
3 VZ 45-dimension version. Although 
users have been demanding this added 
power, say market analysts, they're still 
not exactly sure what to do with more 
than three dimensions. When pressed 
for a delivery date, Lotus officials 
would only say "sometime in the first 
quarter of the coming millennium." We 
can hardly wait. 
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^^^lcrosoft Word is 
one of the powerhouses 
of PC software: capable, 
flexible, versatile, and 
as easy to learn and use 
as any comparably pow- 
erful program. But we've got to get 
straight just which Word we're talking 
about. 

When Word for the PC was intro- 
duced four years ago, it was a mess: 
slow, clumsy, full of almost-there fea- 
tures and worlds of promise only half 
realized. It got a little better around 
Version 1.15 and became actually usable around 2 It 
turned the corner with 3.0 and now in 4.0 towers over its 
competition. 

Along the way Word shed copy protection and gained 
speed, lost its stupid alpha command, and picked up a slick 
macro feature. Microsoft saw that some PC users— mainly in 
the computer press— had gotten so accustomed to XyWrite 
the speed-at-all-costs entry, that they judged all other pro- 
grams against it, faulting them if they didn't match XyWrite's 
vaunted speed. So Word got fast— faster, in fact, than 
XyWnte. 

Seeing further that lots of people like nice, clean screens, 
Microsoft gave the user the option of hiding the menus across 
the bottom of the screen, then allowed cleaning up the screen 
altogether, coming as close to the blank-piece-of-paper meta- 
phor as we're likely to see in a serious word processor. 

Along the way, power was joined by— not diluted by- 
elegance. Word has the best support for laser printers in the 
business. It has the greatest ability to apply typesettinglike 
touches to your documents— like 12-point Times Roman 
type with 2 points of leading and 5 points between para- 
graphs. It has what is simply the best integral outlining fea- 
ture in the business. It has magnificent footnoting and end- 
noting. Its glossary feature has a boilerplate facility 
unmatched by any other program. And in its style sheets— es- 
pecially the style-by-example flavor found in Version 4.0— it 
has the easiest-to-use and yet the most powerful tool ever 
seen for creating standard-format (continued on page 26) 




Powerhouse or 
powder puff? 
What's all the 
ruckus about 
Microsoft Word? 
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t's not that Micro- 
soft Word is a bad word 
processor. In a world of 
no alternatives, Microsoft 
Word would be adequate. 
But this is not such a 
world, and Microsoft Word is just not 
acceptable as a high-end word 
processor. 

I had hoped, before beginning this 
debate, to find that Microsoft had sub- 
stantially improved Word in its 4.0 re- 
lease. No dice. As Pete Peterson of the 
. WordPerfect Corporation (the leader of 

the pack) told me, "It's improved, but it's still Word!" There 
lies the rub. Word needs complete rewriting, not patching 

Here's the way I'd describe the product: "Word— the 19- 
line word processor. Yes, 19 lines. Type to the bottom of the 
page and watch how the whole page jumps up nine lines. 
Suddenly you're in the middle of the screen. Totallv 
unacceptable." 

It's the kind of thing I used to see on word processors that 
ran on the Commodore PET. Seeing the page jump around 
while you re typing is incredibly distracting. When editing the 
bottom line, it's impossible to contend with suddenly finding 
that the cursor has moved up nine lines. 

Much of the cursor movement makes no sense. Try scroll- 
ing the cursor up and down the page. Its movement shows no 
logic. 

Now, for a good laugh, try hitting the Alt and CapsLock 
keys at the same time while in the CapsLock mode and see 
what happens. On my machine I get permanent CapsLock in 
colors! Will they ever get this program bug-free? See what 
happens if you fill up a hard disk with a Word file. Try to 
escape from that mess! 

Talking about escape, the way the Esc key is used in Word 
is the worst. Instead of walking you out of a series of menus 
one at a time (which is the current convention), it throws you 
back to the beginning. Wasted keystrokes are par for the 
course with Word. 

It's possible, Jim, that you like this product because it 
serves some obscure specialized (continued on page 26) 
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The advantages 

of femily planning. 



Business is full of surprises. 

And all too often, business software is 

the cause of them. 

We're talking about software programs 
that work perfectly by themselves. But 
don't share files with each other. 

And software that makes you work 
a different way every time you change 

programs. 

That's why we design our products to 
have as much in common as possible. So 
when you move to a new product you spend 



merged into MultiMate? Or imported 
into Byline; CHART-MASTER? RapidFile 
or Framework II. 

But stop by your computer dealer, and 
discover all the advantages of our industry 
standard products. As well as our newest 
one, DRAW APPLAUSE™ The state-of-the- 
art presentation tool. 

You'll see why millions of professionals 
have made Ashton-Tate* the software of 
choice. It's not unexpected. 

After all, the results of good family 
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less time learning. And more time working, planning shouldn't surprise anyone. 

Our dBASE III PLUS,™ the industry Aa wWl AASHTO 

standard, is fully compatible with byline 
MultiMate Advantage \\] M one of the 
leading programs for 
word processing. 

They both work per- 
fectly with RapidFile; 
the fastest file manager 
on the market. And 
with Framework II™ 
which reviewers 
call one of the best 
integrated products 

ever. 

And our family 
members also share 
files. dBASE III PLUS 
data can be directly 
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Trademark/owner: dBASE II PLIS. MultiMate Advantage II. RapidFile, Framework .1. MultiMate Byline. CHARTMASTER dBASE. DRAW APPLAUSE. Ashton Tate/Ashton Tate Corporation. 
© 1988 Ashton Tate Corporation. All rights reserved. 
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EXCLUSIVE 



SOFTWARE 



Quality Software! Great Prices! 
IBM PC/XT/A T/QS2 or Compatibles 
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□ FINANCER + —IX most needed Financial cal- 
culations. Menu selectable for: amortization schedule, present 
values, future values, simple & compound interest, installment 
loan. & much more Output to screen or printer "FINANCER 
is the best"- G.W. .Montana $24 95 

□SUPERCAT ' — Professional level cataloging for up 
to 5.000 books per directory with hard disk or I (XX) per floppy 
Multiple subjects & authors, call #, title, publisher, etc for 13 
field types Print 3x5 index cards & reports in various formats. 
Sort & retrieve data by any field. Fast and easy to use $49.95 

□ STATCALC " — Key statistical functions for student 
or experienced user Includes Correlation & Regression. Nor- 
mal. T. Poisson, Binomial. Chi-square. distributions, data han- 
dling for sorts, mean, standard deviation, range, median Save 
data to disk. Manual explains statistics and program use with 
examples given tor each function. $39.95 

□ HEAD LINER + ™— Print banners and smiis on 
any printer in letters up to 13" high (7 smaller sizes, too). 
Choose from 2 type styles Any length headline. Great for 
parties, kids, offices, stores Get \our message across' On PC 
MAG. llolida\ Wish List. $24 95 

nSTOCKFOLIO* — Maintain a portfolio of up to 40 
stocks, to easily keep track of your investments. Provides 
hold/sell recommendations based on market conditions with 
model user can change Get portfolio status on screen or printed 
out for reference. Manual included. $29 95 

□ LABELWORKS — Create and maintain mailing 
lists. Print labels I, 2, 3, or 4 across. Get reference listings 
printed in 9 different formats Easy to use fill-in form on screen 
to add, revise, or delete names Also print general labels as tags, 
labels, etc. Great for personal, business, club use. $29.95 

□ HOMEVENTORY™ — Easily make an inventory 
of your home for reference, insurance use, tracking collections 
Ready to use with defined rmrnis plus ones to name as you wish. 
Enter descriptions, prices, purchase dates, serial #">.. etc. Add. 
revise, delete items. Get inventory printouts by room or whole- 
house with total values $24.95 



PERSONAL USE 



□ VOCABLLATOR "-Increase vour vmabularv a. 
selectable skill level, from high school to advanced Multiple 
choice or quick review mode Add words vou want "Recom- 
mended: Excellent"- Electronic Learning Mag $29 95 

□ HOROSCOPICS II " -For vour b.rthdate. time 
& location sky conditions calculated. Get natal horoscope chart 
printed or on screen, with zodiac, sun. moon & all planets 
Gives astrological reading, sun & moon sign, ascendant, con- 
junctions & oppositions, other aspects, table of houses w/ 
planets contained (Placidus & Fqual house s> stems) $29.95 

D BIO-DATA — BiorhythnU tor am time period 
Gives data for I or 2 persons at once for comparisons Display 
on screen or to printer Gives celestial longitude of sun & your 
astrological sign. Julian Day #. days since birth & day of week. 
& biorhythms information. $19.95 

□ ORACLE-EAST M -Modern version of die ancient 
Chinese I Ching method of fortune telling C asting techniques 
generate trigrams and hexagrams which provide the divination 
Authentic presentation and interpretations, including moving" 
lines Eastern wisdom now on diskette $24 95 

□ NUMBERSCOPE ™ — Analyzes your name & 
birthdate according to traditions of Numerology Results in- 
clude destiny number, karmic lessons, life cycles, turning 
points motivation, expression, inner-self numbers plus inter- 
pretations of the output. $19.95 

□ ASTROCALC™— Calculates lor sun. moon & all 
planets rise/set times, positions in sky. orbital elements, bright- 
ness, phase, sidereal time & much more for any date, time & 
location Manual explains theory & use. $29.95 

Lj ASTROSTELL™— Learn all XX constellations 
Four levels of star brightness simulate sky on screen. Gives star 
names, positions of galaxies, nebula, etc . plus lore & observ- 
ing tips "A Perfect Deli K ht"-Prof. M.F., Minnesota. $29.95 

□ TIMETEACHER — Four games that teach chil- 
dren 3 to 8 how to tell time. Color graphics, animation and 
music make learning fun' Julie Jaybird. Johnnie Jumper and 
others play alonj: and keep score Skill level variable. Your kids 
will love it! CGA or EGA graphics. $19.95 

□ TIDEMASTER ™— Calculates and prints tide 
tables and graphs for any U.S. coastal state for any day in 1988 
or 1989 Includes all L'S government tide locations "If you 
sail, fish, go to beach. TideMaster is a must! Excellent." PC 
Magazine. SPECIFY STATE WANTED $39.95 per state 

□ PHYSICALC " — Introduction to Physics for high 
school/college level. Includes mechanics, gravity, electricity, 
light, quantum mechanics & relativity. 30 key equations ex- 
plained with easy on screen calculations. Example problems(& 
solutions), physics terms and history. $29.95 
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documents. 

Obviously, John can't tell "different" 
from "bad." And he's gotten stuck in 
how things were, not how they are. 
That nice, original 16K PC on your 
desk is swell too — huh, John? Still sav- 
ing your files to a cassette recorder? 
But I digress. 

Microsoft Word on the Macintosh is, 
of course, a completely different critter. 
It has moved (does this sound familiar?) 
from a slow, clumsy product in its first 
release — one that promised much but 
didn't quite deliver — to the state of the 
art in Mac word processing. Now 
FullWrite and maybe WordPerfect for 
the Mac are giving Word a run for its 
money. Great: both products are shoot- 
ing at Mac Word circa 1987. Time 
moves on, even if John doesn't. 

Word bashers love to wallow in non- 
sense such as John's claim that the Alt- 
CapsLock combination kicks Word into 
"permanent CapsLock in colors." Sor- 
ry, John, but Word doesn't do that on 
IBM PC ATs, Compaq Deskpros, or 
any of the other DOS machines on 
which I've tried to duplicate your prob- 
lem. Now just what kind of white-box 
clone was that you were using? 

Word is easy to learn and easy to 
teach. For a start, it makes more intelli- 
gent use of the function keys than 
WordPerfect or (I'm trying to take this 
seriously) MultiMate. Word has a dif- 
ferent paradigm for word processing, 
and anyone who looks at it objectively 
will understand that it's a much more 
coherent paradigm. 

Indeed, one of the joys of teaching or 
learning Word, especially on a PC, is 
that once you figure out how to do a 
few things, you can almost always guess 
how to do other things. That's because, 
to a degree unmatched by any other 
mainstream PC software, Microsoft 
Word is internally consistent: it's the 
thinking person's word processor. 

Some people will always love the fin- 
ger-tangling function-key-plus-some- 
thing-or-other approach of WordPer- 
fect. Some people will always go for the 
speed and the memory conflicts of 
XyWrite. Some people will always pre- 
fer WordStar, for that matter, so they 
can Ctrl-this and Ctrl-that. And surely 
there's someone, somewhere, who will 
defend DisplayWrite. 

If you use and like one of those pro- 
grams, you and I have no argument. But 
none of them is a champ. Microsoft 
Word is. 

Too bad some people haven't noticed. 
Or can't tell the difference.— jtf 
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purpose appreciated by one user out of 
a thousand. What I refuse to believe is 
that you actually use this software for 
writing. If you do, why? Products like 
XyWrite and WordPerfect are far supe- 
rior. Most people who use Word apolo- 
gize for doing so, if they'll admit to using 
it all. To be honest, I think WordStar 3.3 
is better. At least WordStar does almost 
everything you need without requiring 
you to load disks and disks and to have 
gobs of memory available. 

Clumsy, awkward, verbose, clunky — 
these are the themes of Word. The only 
succinct thing you get when you buy 
Word is the shrinkwrap. It even comes 
with a little book called a "pocket 
guide." Have you seen this thing? It's 
huge. What kind of pocket is it sup- 
posed to fit in? And this booklet is sup- 
posed to have tips? What tips? How 
about what to do when the disk fills up? 
All the tips are obscure. The same lack 
of usefulness is inherent in the product. 
It has bells and whistles that should 
never be found in software. Like a com- 
mand that allows you to adjust cursor 
speed. Who needs that? Can't Micro- 
soft do a little research and find the op- 
timal cursor speed? I mean, this product 
takes programmability to a ludicrous 
extreme. 

Give Word to some office temps and 
let them go in and screw up a few of its 
many bizarre settings, and see what 
happens to productivity. Overall, I 
guess my disappointment stems from 
the early promise of Word 1.0. Sure, it 
didn't work well, but it promised us a 
front end for typesetting and perhaps a 
new generation of word processing. It 
never delivered on the promise. 

Unfortunately, it was programmers 
(who never use word processors) who 
began to direct it. It shows. It's no coin- 
cidence that WordPerfect slaughters 
Word in the marketplace. I can't believe 
that anyone, if given a choice among 
Word, WordStar, XyWrite, WordPer- 
fect, and Sprint, would choose Word. It 
would never happen. 

Which brings me to my final point. 
Has anyone at Microsoft heard of the 
word elegant? In the Macintosh world I 
look at the lone disk provided with Wri- 
teNow! — the elegant word processor 
that does everything but slice bread — 
and wonder why a megacorporation like 
Microsoft can't produce code like that. 
What does Bill Gates do for his billion 
dollars, anyway? Maybe he should stop 
talking about how good a coder he is 
and sit down and code something. I 
suggest he start with Word.— JCD 
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Where We Stand On Accounting. 



Eight years into it and firmly planted. 

With our experience and knowledge we have created a new foundation 
for over 70,000 businesses worldwide. 

And now, you might say we wear a bigger pair of shoes. Because we write 
accounting software that's more than just a tool for accountants. Our Database 
Accounting Library" is designed from the ground up to run an entire business. 

A system that everyone in a business can use, on just about every computer 
or network. It's written in dBASE: The most accepted business programming 
language in the industry. Providing the power and flexibility that enables your 
information to achieve its maximum potential. 

A financial system should grow as your business grows and be able to fit 
the specific needs of that business. No matter what type of business you're in. 
The Database Accounting Library includes the source code that allows you to do 
just that. And we back it up with an unprecedented five-year warranty. 

It's all designed to put your company on a much firmer footing. 

You see at SBT, we stand for more than accounting. fSTT^TTI 

We stand for better business. MB 



CORPORATION 



800/227-7193. In CA 415/331-9900. 
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ALPS ALQ224e 




ALPS ALQ324e 




In PC printers, as in life, you can't always 
get what you want. 

Unless, of course, you get an ALPS. 

Take our new ALQ224e and ALQ324e, for 
instance. The "e" is for "enhanced'/ which is how 
these dot matrix printers differ from our origi- 
nal ALQ line. And the enhancements are all the 
result of customer suggestions. 

You asked for a 24 -pin printer that could run 
9- and 18-pin software. So we gave the ALQe 
printers 24 pins, and the ability to emulate 9- and 



18-pin printers. You asked for smoother paper 
handling, with no waste. So we added paper 
parking and a built-in, push/pull tractor feed. 
And you asked for greater type versatility. So we 
included two resident fonts. 

Of course, you also get most everything else 
you'd ever want in a printer. Like crisp letter- 
quality output. Color. A top speed of 240 cps. 
Easy front-panel controls. Full compatibility 
with the leading PCs and software. Plus the abil- 
ity to run five years without a breakdown. 



There's even a choice of sizes. The compact 
ALQ224e is ideal for standard paper sizes and 
tight spots, while the wide-carriage ALQ324e 
can handle up to 16-inch-wide spreadsheets. 

What's more, both printers come with a free 
ALPSmate software program, which gives you 
full control of your ALQe from your PC. 

So ask your local ALPS dealer for a free 
ALQe demonstration. And if, for some reason, 
you find they're not exactly the type of printer 
you're looking for, call us at 800-828-ALPS. 



Or, if you're in California, 800-257-7872. 

And we'll be happy to build something else 
for you. 

ALPS 

AMERICA 
Built by popular demand. 

ALQe and ALPSmate are trademarks of Alps Electric Co., Ltd. © 1988, ALPS America. 
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Hot News 

from Fort Worth 



It was hot in Fort Worth 
this summer, but the 
heat didn't come from 
the sun. The folks at Tandy 
unleashed a revamped 1000 
line that sizzles. Pumped 
up, slimmed down, faster, 
smarter, and cheap. It's go- 
ing to be a lot harder to say 
no to a home computer. 

The low end of the 1000 
line, the HX, remains un- 
changed — right down to the 
$699 price. But the second- 
tier SX is reborn in the 
1000 SL. And the top-of- 
the-line 1000 TX is re- 
placed with the 1000 TL. 

The $899 SL is powered 
by an 8086 processor, 
which is the same chip used 
in IBM's PS/2 Model 30, 
as Tandy representatives 
are quick to point out. It 
uses a standard 360K, 5 l A- 
inch floppy drive (you can 
also add a second S^-inch 
or 3 , /2-inch drive), provides 
384K of memory expand- 
able to 640K, and offers 
five expansion slots. 

The $1,299 TL is the 
performance workhorse of 
the two new machines. 
With it you get a faster 
80286 processor, a 720K, 



3 1 /2-inch floppy drive with 
room for two more drives 
(including a S'/i-inch drive 
if you prefer), 640K of sys- 
tem memory expandable to 
768K, and a battery-operat- 
ed real-time clock. 

Both the SL and TL use 
CGA-compatible graphics, 
which Tandy engineers 
have tweaked to give a 
maximum resolution of 640 
by 200 pixels in 16 colors. 

But forget the processors, 
the expansion capabilities, 
the graphics, and the new 
101 -key keyboard. The real 



power lies at the heart of 
these new machines, in a 
512K ROM chip. It's the 
key to the computers' easy 
operation. 

Turn the computers on 
and they use the ROM chip 
to boot DOS (Version 3.3) 
and call up the DeskMate 
graphical user interface. Be- 
cause the software is in 
ROM, in only a few sec- 
onds you're ready to go. 

The chip also contains 
some common DOS utilities 
and a 90,000-word spelling 



Tandy's powerhouse: 
the lOOO TL 



dictionary that can be ac- 
cessed from any application 
written for DeskMate. 

But the piece de resis- 
tance of the two new ma- 
chines has to be heard to be 
appreciated. The SL and 
TL have music and speech 
capabilities provided by an 
analog-to-digital and digi- 
tal-to-analog converter that 
lets you record sound from 
any audio source, digitize it, 
store it on disk, then play it 
back. A jack on the front of 
the machine accepts input. 

The music and sound 
editors in DeskMate let you 
record, edit, and play back 
anything — from your voice 
to an entire symphony. For 
now, the sound software is 
pretty simple, admits Gene 
Schenberger, DeskMate 
product manager, but it 
does let you "see what can 
be done with the 
hardware." 

Merchandising director 
Howard Elias agrees that 
the sound feature is more 
"sizzle than steak." But that 
will change, he says, when 
sophisticated applications 
(language labs, music 
courses, and speech therapy 
head the list) are written by 
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Online Info at Bargain Prices 



Dial a number and you'll get a stock quote, today's head- 
lines, product reviews, customer support, a message from a 
friend. Nothing new here. Unless you can get all that and 
more for ten bucks a month. 

Too good to be true? Believe it. Quantum Computer 
Services, in a joint venture with Tandy, is bringing PC in- 
formation online at bargain prices. 

Pay one monthly fee, $9.95, and get unlimited access to 
PC-Link and its databases — stock quotes, headlines, soft- 
ware reviews, entertainment news, quizzes (complete with 
prizes), reference materials, home shopping services, and 
Tandy news and customer support. 



Not enough? Move into the PC-Link Plus side of the 
service (which costs a 10-cents-per-minute premium) to get 
interactive lectures, homework tutors, forums, software 
demos, electronic mail, and more. 

The service is available between 6 p.m. and 6 a.m. each 
weekday (though you can log on during other hours for a 
1 5-cents-per-minute surcharge) and 24 hours on weekends. 

The PC-Link software needed to access the service is 
bundled with Tandy's DeskMate program. You can also get 
it with the purchase of a $99.95 Radio Shack 1,200-bps 
modem, or buy it separately for $29. Currently, PC-Link is 
sold only through Radio Shack stores. — Chris Shipley 



software developers. 

Of course, Tandy needed 
to tinker with its business 
products, too, so its office- 
oriented 3000 HL has been 
replaced with the 3000 NL. 
Product manager Lisa Wil- 
kinson concedes that this is 
"not a glamorous machine; 
it's a practical one." 

But she's confident its 
faster processor (a 10MHz 
286), reconfigured slots 
(three 8-bit, four 16-bit), 
and new high-performance 
memory slot (it accepts up 
to 8MB of high-speed 
RAM) offer an incremental 
improvement over the now- 
defunct 3000 and 3000 HL. 

The NL comes with 
512K of memory and a 
high-density 3 , /2-inch drive 
(with room for a second V/2- 
inch and two 5'/4-inch 
drives), supports up to 
344MB of hard disk stor- 
age, and has VGA graphics 
and a bidirectional parallel 
port for image scanning. All 
this at a base price of 
$1,699. — Chris Shipley 
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DeskMate: A Perfect Match 

What makes Tandy so confident of its new 1000 line? It 
isn't processing power, design, or capacity. It's DeskMate. 

DeskMate is just the right complement for Tandy's 
hardware. It's a tight, clean, graphical user interface that 
makes the hardware as easy to understand and use as a 
new car. Everything is where you expect it to be. Drive one 
application, you drive them all. 

The heart of DeskMate resides in ROM, so you never 

need to touch a disk to get started (al- 
though you will need to shuffle flop- 
pies to run the applications). Boot the 
machine and meet DeskMate, a series 
of drop-down menus that insulate you 
from the esoteric A prompt. 

DeskMate offers a series of utilities 
(calendar, address book, calculator, 
and alarm) and applications (text edi- 
tor, simple spreadsheet, data filer, 
forms handler, and drawing program), and the interface 
supports third-party applications written for the DeskMate 
environment, although there aren't many of them yet. 

DeskMate isn't the be-all and end-all for Tandy 1000 se- 
ries users. But according to product manager Gene Schen- 
berger, the program is intended to give users "something 
practical for their systems — so they don't have to spend 
any more money to make the computer useful right out of 
the box." —Chris Shipley 
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I had to learn Arabic 
once. Twelve years later, 
I learned WordStar 1.0. 
Unlike one of those smug, 
bilingual-from-birth prodi- 
gies, however, I had to 
struggle with both. Which is 
why I've never found a 
compelling reason to squan- 
der productive time learn- 
ing another word processor. 
WordStar will do. 

Borland International 
(whose French president, 
Philippe Kahn, is smugly 
mlingual) must believe that 
a lot of people share my 
stubborn attitude, because 
it's developed Sprint, a 
word processor you don't 
have to learn. Just load 
Sprint and punch up a new 
concept: an interface menu. 
Choose the emulation you 
know best — WordStar, 
WordPerfect, Microsoft 
Word, or SideKick — and 
those familiar commands 
you've sweated bullets to 
learn are there, function 
keys and all. 

And this is just one of 
the endearing features 
among Sprint's exhaustive 
list. (The program fills 1 1 
disks and is documented in 
three manuals totaling 1,267 
pages — none of which I 
needed to read before using 



it.) Sprint also quietly backs 
up your work every three 
seconds, another idiot-proof 
characteristic I find 
appealing. 

If you want to use the 
zillion features, though, you 
have to switch back to the 
Sprint interface menu. 
Once there, you may decide 
it would be easier to learn 
Arabic: although arranged 
logically into pop-up 
menus, there is so much 
here that you have to won- 
der. You can have up to 24 
files open at once, for ex- 
ample, and use screen win- 
dows to work with as many 
as six of them simulta- 
neously. At least the the- 
saurus and the spelling 
checker (which is adequate 
but slow) are available 
while using the interface 
emulations. 

Sprint supports 350 
printers as well as some 
typesetters. It also claims 
some desktop publishing ca- 
pability, though at first 
glance this appears to be 
more trouble than it's 
worth. 

And if you're interested, 
a separate 504-page manual 
offers detailed instructions 
on customizing the program 
to do just about anything 
short of mowing the lawn. 

For $199.95 (suggested 
retail; street prices will 
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Renoue the existing cabinets and Cranes. 

Construct neu 3/4" face Cranes. 

Build replacenent cabinets, using standar 
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Apply stain nunber 531 and satin finish. 

Install the new cabinets. 
» ITEMS 
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probably be much lower), 
Sprint may be worth buying 
to use only occasionally — to 
train new personnel, say, or 
to translate to and from 
other word processors. Be- 
sides the three interface 
emulations, it translates files 
to and from DisplayWrite 4, 
MultiMate, and others. 

Sprint is not sexy. Espe- 
cially in its emulation 
modes, it's as much fun as a 
comprehensive dental plan. 
It costs a great deal less, 
though, and may prove 
nearly as useful. 

— Edward D. Sheffe 



PS/2: Just Say No 



If a band of angry consumers 
can muscle the Coca-Cola Cor- 
poration into reinstating the 
original formula for Coke as 
Coke Classic, maybe a couple 
of California upstarts can pre- 
serve and protect classic PC 
technology. 

Jim Glass and Tom Evatt — 
aerospace engineers by day, 
systems consultants by night — 
are waging a battle against 
IBM's rising star, the PS/2. 
The opponent: "The army of 
zombies who will buy anything 
IBM puts out," Glass says. 

Sporting T-shirts and but- 
tons that declare "PS/2, Just 
Say No," the two have 
launched a drive to save the 



Punch up Borland's 
Sprint and choose a 
word processing in- 
terface you already 
know. Industrious us- 
ers can even create 
their own. 



eclipsed PC architecture. PS 2s, 
Glass contends, are tremen- 
dously expensive, needlessly 
complex proprietary systems. 
"The whole thing just seems 
like a bad idea to us," he says. 

Devotees of PC "Classic" 
can join the fight. The shirts — 
small, medium, large, and extra 
large — cost $12, plus $1.50 for 
postage and handling. Buttons 
go for $1, plus a 50-cent ship- 
ping fee. Send a check or mon- 
ey order to Advanced Systems 
Consultants, 21115 Devonshire 
St., Suite 329, Chatsworth, 
Calif. 91311, (818) 407-1059. 

— Chris Shipley 



32 •SEPTEMBER 19SS 







9 



6\ 





NDISK. 



N SCREEN. 



Ten times more spreadsheet 
disk space. Twice as many rows and 
columns on screen. Get BOTH of 
these amazing Lotus® utilities (nor- 
mally $99. 95 each) for only $99. 95. 
If you're crazy about Lotus, you'd be 
totally out of your mind to pass up 
this limited-time offer. 

95% MORE DISK SPACE. 

SQZ!® Plus shrinks Lotus 1-2-3® 
files by as much as 95% before 
saving them to disk. And then 
unsqueezes for you when they're 
loaded. That means instead of your 
20 megabyte disk giving you a 
"DISK FULL" message, you'll get 
"18 MEGABYTES FREE. " Auto- 
matically. Without lifting a finger. 
SQZ! Plus is so automatic, you'll 
forget it's there. Until you look at 
your acres of fresh, new, empty 
disk space. And smile. 



Lotus spreadsheets 
before SQZ! Plus. 







See up to 160 characters and 58 rows of 1 -2-3 data, plus 
an interactive spreadsheet graph, all on one screen. 



100% MORE ON SCREEN. 

GRAPH-MANIA™ (from PC Publishing) 
doubles your Lotus 1-2-3 viewing area. Instantly. 
If you see 20 rows now, GRAPH-MANIA lets 
you see 40. That's because GRAPH-MANIA uses 
smaller, more readable fonts to let you see twelve 



full months on a single screen. 
Which means you can build a full 
year's forecast without having to 
scroll right or left. GRAPH-MANIA 
lets you see more of your work with- 
out scrolling. So you can work even 
faster. 



With SQZ! Plus and GRAPH- 
MANIA, you'll get more Lotus on 
disk, more Lotus on screen. And 
much more. Guaranteed. So order 
this special package now on our 30- 
day Money-Back Guarantee. You'll 
save $99. 95 instantly, and then save 
even more money, time and effort 
every time you use Lotus. Don't 
wait. Because come October 15th, 
this "MORE-MORE FOR LESS- 
LESS OFFER" will be no more. 

Call 800-888-0886 Ext. 5440 



I Lotus 
m | spreadsheets 
i after 95% 
• compression 
] by SQZ! Plus. 
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GET MORE NOW. 
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PC Publishing 



~i 



special SQZ! Plus/GRAPH-MANIA 



package(s) at $99. 95 each. Please add $3. 00 shipping/ 
handling per unit ($15. 00 per unit outside USA). CA 
residents please add applicable sales tax. 



□ VISA □ MasterCard □ AMEX □ Diners Club 
Exp. Date 



State. 



Zip. 



Send to: Symantec, 10201 Torre Ave., Cupertino CA, 95014 Attn: SQZ .'Plus Offer 



— v . « m A * , . _ . *Retatl value oj products tj purchased separately-S 199.90. Offer good between July 15 andOctober 15. 1988. if SQZ ! Plus is purchased separately at retail, send dated sales receipt and a copy of this ad to 
VA' K/. /\ K 1 1 I- C receive GRAPH MANIA . Offer cannot be used in conjunction with any other SQZ! Plus or Symantec offer. SQZ! Plus and GRAPH -MANIA work with Lotus 1 -2-3 version 2. or 2. 01 . GRAPH-MANIA 
I I ▼ I r m \ INI ^ V» i M re g Utres an EGA or VGA compatible video board. SQZ! is a registered trademark of Symantec. GRAPH -MANIA is a trademark of PC Publishing, I nc. Other brands and products are trademarks of their 

respective holders. © 1988. Symantec Corp.. 10201 Torre Ave., CupertinoCA. 95014 (408)253-9600 
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Promise Them Anything, 
But Give Them Megabytes 



Visualize an entire set 
of the Encyclopaedia 
Britannica. Now 
imagine rewriting it a mil- 
lion times. That's the po- 
tential of recordable/eras- 
able optical disc technology. 

Until now, CD drives 
have come in two forms: 
one that can only read back 
prerecorded information, 
and another that allows in- 
formation to be written 
once but not erased. 

New CD-ROM drives 
promise to hold hundreds 
of megabytes on CD-sized 
discs yet work as quickly, 
conveniently, and reusably 
as today's best hard drives. 

Companies are racing to 
bring products to market — 
and racing to steal head- 
lines away from the compe- 
tition. Tandy won the first 
heat as quickest to an- 
nounce, heralding its re- 
cordable CD system in late 
April. In June, Advanced 
Graphics Applications 
(AGA), of New York City, 
followed with its rewritable 
optical disc system, the Dis- 
cus Rewritable. 

Tandy has made Texas- 
sized promises for its re- 
cordable CD machine. With 
it, you can make little sil- 
very discs that will play on 
your stereo or computer 
with equal ease. 

AGA's rewritable discs 
come in cartridges. Al- 
though the AGA system 
uses optical technology, just 



like CDs, it requires its own 
magneto-optical recorders 
and players. 

If Tandy deserves any 
award for its headlining vic- 
tory, it's for chutzpah in 
announcing a product to 
the public seemingly before 
mentioning it to the engi- 
neers charged with its de- 
velopment. It could be a 
year or more until there's a 
drive to run the Tandy disc. 

AGA, on the other hand, 
based its dream machine on 
equipment and technology 
you can buy now. The 
complete AGA system will 
ship in November, accord- 
ing to company officials. 

The drive is made by 
Olympus, of camera fame, 
and the discs by 3M. AGA 
adds its own interface and 
software to match the hard- 
ware to your PC and sells 
the package for $4,995. 
Discs, which hold 650MB, 
cost $250 each. 

The AGA system is 
called a "rewritable" optical 
disc because you can write 
new data a million times or 
more without degradation. 
The drive chugs along at 
about the same speed as an 
old XT hard drive. 

If Tandy and AGA deliv- 
er on their promise, you'll 
soon be able to read and 
write a lifetime's worth of 
information on a single 
compact disc. 

— Winn L. Rosch 



Do you suffer from leading-edge anxiety? Do you want the 
latest computer equipment, but worry that something better 
will eclipse it in a matter of months? 

ComputerLand of New York thinks it has the cure. Its 
Flex program lets you lease computer hardware for three 
years, during which time you can upgrade all or part of the 
system configuration. 

To upgrade, you simply pay the difference between the 
retail price of your leased equipment and the value of the 
new equipment. So the Model 50 you buy today can be 
"flexed up" to a Model 80 in the future. 

You needn't exchange PC for PC. ComputerLand lets 
you trade any part of your system for any other piece of 
equipment. So, for instance, you can swap a printer for a 
monitor. 

A person who upgrades twice can save as much as 30 
percent of the actual purchase price of the same equip- 
ment, asserts Richard Fagin, president of ComputerLand of 
New York. But if you don't upgrade your leased equip- 
ment, you won't reap the benefits of the program. In fact, 
you'll pay about 10 percent over the purchase price. 

"This is not for equipment you're really confident will 
not grow," says Fagin. "It's for power users and people 
whose high productivity you want to leverage." 

So far, there's no word on 
whether ComputerLand fran- 
chises in other states will 
offer similar plans. 

— Jane Hallisey 




34 •SEPTEMBER 19 8 8 



•♦-•Enter 




Compaq presents 
high-performance computing 

for everyone. 




Introducing the 
COMPAQ DESKPRO 386 S. 
New technology delivers affordable 80386 
performance for anyone considering 
80286 PCs. 




Getatftoa 

fast start. 



Now, breakthrough technology from Compaq brings the 
power and potential of 80386-based personal computing 
to millions of business PC users. 

Introducing the COMPAQ DESKPRO 386 S. It's the 
first personal computer powered by the revolutionary 
new Intel* 386SX* microprocessor. It's also the first 
designed specifically as an affordable, high-performance 
alternative to 80286-based PC's. 

The COMPAQ DESKPRO 386 S will run the software 
you have today-such as MS-DOS* and Microsoft * Oper- 
ating System/2 from Compaq— up to 60% faster than 
most 10-MHz 80286 PC's. It will also run the 32-bit 
software that 80286 PC's won't run at all. Microsoft 
Windows/386, for example. 



You can tailor the COMPAQ DESKPRO 386 S to your 
exact needs. Choose high-performance storage options 
such as 20-, 40-, or 110-Megabyte Fixed Disk Drives. 
Tape backup options. Even diskette drives in 5V4-inch and 
3V2-inch sizes. 

VGA graphics are built in. So is one megabyte of high- 
speed memory, expandable to 13 megabytes without 
using a single expansion slot. You can also add a mouse, 
printers and more without using additional slots. 

All these features and more are packed into a sleek 
new design that fits places the competition can't. 

So get into the PC passing lane, and head for all the 
80386 power and performance you really want, with the 
revolutionary new COMPAQ DESKPRO 386 S. 



Introducing the 
COMPAQ DESKPRO 386/25. 
The most powerful 
PC available. 




Never look 

back. 



Once again, Compaq introduces a PC that leaves every 
other in the dust. With its new Intel 25-MHz 386* micropro- 
cessor and exclusive 32-bit COMPAQ Flexible Advanced 
Systems Architecture, the new COMPAQ DESKPRO 386/25 
runs up to 60% faster than most 20-MHz 80386 PC's. 

FLEX Architecture uses separate memory and 
peripheral buses operating in concert to maximize system 
performance, while maintaining compatibility with 
industry-standard hardware and software. The 25-MHz 
cache memory controller keeps data instantly accessible, 
so the processor works at wait states 95% of the time. 

With the addition of a 25-MHz Intel 387* or Weitek™ 
coprocessor, you can match the numeric processing of a 
dedicated workstation, at a fraction of the cost. 



You can go from one standard megabyte of high-speed 
RAM to 16 megabytes. And, for storage-hungry applica- 
tions such as most networks and multiuser systems, you 
can get up to a massive 1.2 gigabytes of storage t Internal 
tape backup options are also available. 

For CAD/CAE, as a file server and for multiuser 
systems, the new COMPAQ DESKPRO 386/25 is the ulti- 
mate solution. And, for intense PC users who don't have a 
millisecond to spare, nothing less will do! 



comma 



It simply works better. 
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Now there's room 
for everyone 

on the fast track. 



«4 




When Compaq 
pioneered high- 
performance personal 
computing and introduced 
the industry's first 80386- 
based PC's, we gave 
performance-hungry busi- 
ness users, engineers, 
analysts and software 
developers the tools they 
needed to perform intense 
applications faster and better. 

Now, with the new 
COMPAQ DESKPRO 386s and 
COMPAQ DESKPRO 386/25, 
we're not just pushing 
80386 technology forward; 
we're widening it. So 
that PC users at every 
level can take advantage 
of the industry's highest 
performance— Compaq 
80386 performance. 

The new COMPAQ 
DESKPRO 386 s lets anyone 
considering 80286 PC's 
head straight for 80386 per- 



formance. The 
original COMPAQ 
DESKPRO 386 and 
COMPAQ DESKPRO 386/20 
deliver even higher per- 
formance for more de- 
manding applications. 
And now, at the top of our 
line is the new COMPAQ 
DESKPRO 386/25. The 
most powerful personal 
computer available. 

Together, they create 
the highest-performing PC 
line available. In each one, 
our exclusive design lets 
every component run at 
optimum speed. This pro- 
vides a substantial per- 
formance edge, while 
maintaining compatibility 
and connectivity with your 
current hardware and 
software. 

Now, you'll run your 
current MS-DOS* applica- 
tions at top speed. Plus new 
80386 software, such as 
Microsoft Windows/386. 
With MS* OS/2, UNIX* or 
XENIX* you'll simultane- 
ously run multiple programs, 



switching 
between them 
instantly. And, with a 
COMPAQ 80386 PC, you'll 
do it all faster. 

Now, with legendary 
Compaq performance and 
quality available to every- 
one, the fast track is wider 
than ever. So accelerate. Call 
1-800-231-0900, Operator 
64. In Canada, call 1-800- 
263-5868, Operator 64. 
We'll give you the location 
of your nearest Authorized 
COMPAQ Computer Dealer 
and a free brochure for any 
COMPAQ 80386-based 
computer. 

COMPAQ* and COMPAQ DESKPRO 386* are 
trademarks of Compaq Computer Corporation. 
Microsoft? MS-DOST XENIX* and MS* are 
trademarks of Microsoft Corporation. MS* OS/2 
and MS* Windows/386 are products of Microsoft 
Corporation. Product names mentioned herein 
may be trademarks and/or registered trademarks 
of their respective companies. 'Registered U.S. 
Patent and Trademark Office. COMPAQ 
DESKPRO 386/25 graphics ©1988 Accent Soft- 
ware, Inc. ©1988 Compaq Computer Corpora- 
tion. All rights reserved. 

*Hereafter referred to as 80386SX, 80386 and 
80387 respectively. 

fUsing two optional COMPAQ 300-/600- 
Megabyte Fixed Disk Drive Expansion Units. 
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SoftwareTraining Made Easy 

No more manuals. No more gnashing of teeth and rending 
of clothing. This could be the answer to many a software 
user's nightmare. 

Eric Bromley, of Pac Man fame and now president of 
Penguin Products, has developed a solution to the problem 
of learning new software. He calls it the Simplifier. 

Instead of wading through a morass of user manuals, be- 



ginners just pop a cartridge into this 972-by-l 1-inch PC 
add-on and let an electronic tutor guide them safely and 
painlessly through uncharted software waters. 

This nifty little product is "a miniature artificial intelli- 
gence-based expert system limited to a very tight uni- 
verse," says its developer. 

For about $600 you get a console with 35 keys and two 
slots for software cartridges. Cartridges cost about $80 each 
and come equipped with an expert system and enough 
memory for some customizing once you become a pro. 

Currently, cartridges are available for Lotus 1-2-3, Mul- 
tiMate Advantage, Microsoft Word, DisplayWrite 4, and 
WordPerfect. Coming this fall from the Bloomfield, Con- 
necticut, firm is a dBase III Simplifier. Cartridges for 
PageMaker and Ventura are also in the works. 

Oh, the Simplifier does come with a manual, but Brom- 
ley says it's a very small one. — -Jane Hallisey 
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With its new Com- 
puStar line, Wells 
American presents 
a chameleon PC. Need an 
8086? CompuStar fits the 
bill. Want more processing 
power? CompuStar becomes 
a 286. Need even more? It's 
a 386. Thinking about a 
PS/2? CompuStar has a 
Micro Channel bus. Rather 
stick with an AT? Compu- 
Star has an AT bus. Not 
sure? Then CompuStar is 
both. 

In short, CompuStar's 
convertible bus is user-con- 
figurable. The whole ma- 
chine, in fact, is user-confi- 
gurable. Stripped down, it 
is little more than a sturdy 
aluminum box with a 220W 
power supply and an input/ 
output module with drive 
and graphics controllers 
(for VGA, EGA, or CGA, 
analog or digital). Its floor- 
standing tower design 
leaves lots of room to create 
your own system. Take 
your pick of an 8086, 
80286, 80386SX, or 80386 



processor. Fill up any or all 
of the six front-accessible 
drive bays with hard, flop- 
py, tape, or optical drives. 
There's even a seventh full- 
sized drive bay inside. 

Need expansion slots? 
The CompuStar's got slots 
galore. Choose up to 13 AT 
expansion slots, 10 Micro 
Channel slots, or some of 
each. Use one of each plug- 
in bus module and get sev- 
en AT and five Micro 
Channel slots. And don't 
waste them on ports. Paral- 
lel, mouse, keyboard, VGA, 
EGA, and two serial ports 
are built in. 

Wells American, in West 
Columbia, South Carolina, 
is offering a base model 
10MHz 8086 with an AT 
bus (seven slots), floppy 
drive, and keyboard for 
$995. 

The 286 module is ready 
now, and 386 and 8086 
modules will be available 
this month. The snap-in 
PS/2 bus adapter and the 
386SX module are expected 
to be ready in October. 

— Chris Shipley 
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You have the best of both worlds with 
SigmaVGA/H. One display adapter that 
gives your PC/XT/AT the power to 
display any standard software written 
for the IBM PC or the PS/2. 

From the PC World -Everything the 
Best EGA Board Offers, And More 

Start with 100% hardware eompatible 
EGA, CGA, MDA, and Hercules. 
SigmaVGA/H supports all the standards 
including digital monitors and 132- 
column text mode. So you can run all 
the PC software you own, including 
Windows 386. 




From the PS/2 World - 
Everything That IBM's 
VGA Offers, And More 

Continue with 100% hardware compati- 
bility for VGA. Better yet, run VGA, EGA, 
CGA, MDA, and Hercules all on the new 
analog monitor. SigmaVGA/H gives you 
the power to run all the new PS/2 soft- 
ware, including OS/2. 

For Your World - 

One Graphics Board Built on 

the Experience of 400,000 

Sigma Designs introduced the first VGA 
board, and has sold over 400,000 VGA 
and EGA adapters to date. We know that 



informed customers will make the 
right decision. So get the facts straight 
from the people who wrote the book. 
VGA Issues and Answers." To get your 
free copy or to find out more about 
SigmaVGA/H, call us at HIS) 770-0100. 

SIGMAWWVv 
WWWGA H 



Sigma Designs, Inc. 
46501 Landing Parkway 
Fremont, CA 94538 



SIGMA 



DESIGNS 



Trademarks SfcHUtVGA/H in a .rack-mark of Sigma Designs. Inc.: VGA. EGA. CGA. MDA International Business Maehines Corporation. Herc ules Hercules Computer lechnology. Windows *f* MiCTO. 
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Its an 8514/A Compatible- Or Is It? 



Until now, if you 
wanted the ultimate 
in PC display resolu- 
tion, you had to bite the 
bullet and buy IBM's 8514/ 
A display adapter and a 
PS/2 to go with it. Big 
Blue's best, the 8514/A has 
l,024-by-7 68-pixel resolu- 
tion and 256 simultaneous 
colors. 

Several firms recently an- 
nounced plans to market 
lower-cost clones of the 
pricey graphics card. But as 
of this writing, only one 
manufacturer — Enertronics 
Research of St. Louis, Mis- 
souri — has actually deliv- 
ered a product to dealers' 
shelves. 

The Aurora 1024 display 
adapter, Enertronics claims, 
is up to 50 percent faster 
than IBM's card, but main- 
tains full software compati- 
bility with the 8514/A. 
Serving a market IBM ap- 
parently forgot, the board 
will work in any non-Micro 
Channel PC. 

But the Aurora board is 
not a hardware clone of the 
8514/A. The Enertronics 
adapter uses a different set 
of chips and is thus not 
compatible with the 8514/A 
at the register level — the 
strictest test of compatibil- 
ity. As a result, programs 
that use hardware-specific 
functions of the 8514/A 
may not run on the Aurora 
1024 unless a special soft- 
ware driver is installed. 
Therein lies the rub. 
Enertronics insists this is 
not a problem, since the 
Aurora 1024 is completely 
compatible with the 8514/A 
Adapter Interface (AI), 
which acts as an intermedi- 
ary between software pro- 
grams and the adapter. 
Software written to the AI 
specifications will be com- 
patible with any Al-com- 
patible graphics board. 
IBM insists the AI is the 



way to go and refuses to re- 
lease specs for the register 
to anyone — that is, anyone 
except Microsoft, which 
needs them to complete 
Windows and Presentation 
Manager for OS/2. 

This means that 8514/A 
clones compatible only at 
the AI level — such as the 
Aurora 1024 — could hit a 
snag if you tried to run 
them with those two pro- 
grams. Enertronics, howev- 
er, says it will supply driv- 
ers for Windows and 
Presentation Manager, to 
work around those 
difficulties. 

And Microsoft insists it 
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will resist the temptation to 
write faster, register-level 
programs and will use the 
AI for all applications pro- 
gramming, so clone boards 
compatible with the AI 
shouldn't run into 
problems. 

While IBM won't tell 
you the hardware specs, 
Video Seven, an Enertron- 
ics competitor, will. Video 
Seven says it has reverse- 
engineered the 8514/A and 
is making the register speci- 
fications it has derived 
available to programmers. 
The company plans to 



manufacture a register- 
compatible 8514/A adapter. 

This leaves the Aurora 
1024 in a land of quasi- 
compatibility. By supporting 
the functionality of the 
8514/A adapter interface, it 
can claim to be 8514/A- 
compatible. And as long as 
software developers play by 
the rules and write to the 
AI, this board is a safe bet. 
But if Video Seven's specs 
are correct and program- 
mers use them, only adapter 
boards that are completely 
compatible with the 8514/ 
A's internal architecture 
will do. — Doug van Kirk 



Let Your Modem 
Do the Walking 



Where do you turn when you 
don't know where to turn? If 
it's electronic bulletin boards 
you're looking for, try Ed Gelb's 




Instant Bulletin Board Phone 
Directory. 

A bulletin board system it- 
self, the dial-up directory lists 
over 10,000 verified free-access 



BBS phone numbers from all 
over North America. You can 
search for boards by area code, 
city, state, or province, and 
Gelb is working on a system 
that will let callers search for 
boards that cater to special 
interests. 

A quick cruise through area 
code 312 (Chicago and envi- 
rons) turned up several hun- 
dred bulletin boards with spe- 
cialties ranging from public 
domain software and C lan- 
guage programming to spinal 
disorders, Hare Krishna, and 
online dating. 

Gelb charges $10 for 200 
minutes of access — more than 
enough time to sort and down- 
load a phone book's worth of 
databases. Or you can earn 
membership time by identifying 
new boards. To give Gelb's di- 
rectory a try, call (201) 694- 
6835. —Chris Shipley 



Pop up text editing window to 
enter, edit and rearrange wen 
large blocks of text. 



Item attributes, component and A 
grid snaps can be selected on 
the fty f (fr speed and accuracy. 



Pointer prompts display current 
mouse or digitizer button June 
turns for ease of use. 



Menus remain viable continu- 
ously to eliminate memorization. 




Pou erful drau tngjum Hons 

include splines, arcs, cross 
hatching, solid JUL parallel 
and perpendicular lines and 
many otlxrs. 



Flexible automatic dimensioning 
system is powerful, easy to use 
and adaptable to your work style. 



Message center displays step by 
step instructions and other useful 
status information. 



Drafix. The easy way to 
become a sophisticated CAD user. 



Some CAD packages give you powerful features. 
Others promise ease of use. 

Only one gives you both. Drafix. 
High performance CAD you'll be using 
in minutes. 

Drafix features a unique menuing system that 
was created to work with, not against the way 
you design. 

All the menus are visible all of the time, 
options are automatically displayed, everything 
is smooth, natural, easy to use. 

In minutes you'll be able to create sketches and 
drawings that would take weeks to learn on any 
other CAD system. 



High performance CAD you'll be using 
for years. 

At the same time Drafix offers all of the draw- 
ing, designing and editing functions demand- 
ed by the most serious users such as architects 
and engineers. 

Text editing window, function key macros, 
splines, automatic dimensioning — Drafix de- 
livers the full function CAD power only found 
on the most sophisticated systems, at a fraction 
of their cost. 

A complete CAD Package. Only $295. 

Your Drafix package is complete and ready to 
run. There's no need for the expensive add-on 
modules that cheaper packages require. 

Drafix even includes both Dot Plotter (for high 
resolution output on over 100 dot matrix and 




f DITORS 
CHOICE 



laser printers) and our library of 450 time saving 
pre-drawn symbols. 

And if you need 3-dimensional 
drawing capabilities, try our new 3-D 
Modeler, the 3-D CAD package desig- 
nated Editor's Choice by PC Magazine. 
Drafix. The CAD package you'll 
be using in minutes. And using for years. 

Call for the name of your local Drafix dealer 
or place your Toil-Free order today! 

1-800 231-8574 ext. 550 

in Missouri cat! (Hid ) 8911040 

Ask about our 3-D Modeler, AutoCad File 
Exchange, Professional Symbols Libraries and 
Atari ST version. 

FORESIGHT 

RESOURCES CORP. " 
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The PriceTag 

Is Just the Beginning 



There may be gold in them 
thar hills, but according to pro- 
jections from two market re- 
search firms, the real money 
can be found in computer 
maintenance. 

Computer users will spend a 
whopping $2.2 billion for PC 
maintenance in 1988, according 
to a report from Future Com- 
puting/Datapro. That figure is 
expected to rise to $3.2 billion 
in 1989, $4 billion in 1990, and 
$4.8 billion in 1991, says Elise 
Sillers, an analyst with the Dal- 
las-based research group. 

The International Data Cor- 
poration of Framingham, Mas- 
sachusetts, adds technical 
workstations to the mix and 
projects that maintenance reve- 
nues will reach $5.7 billion in 
1988 and increase at an aver- 
age annual rate of 14 percent 
through 1991. 

How much of that $5.7 bil- 
lion will come out of the aver- 
age user's pocket? According 
to Mary Ellen Palma, research 
manager for IDC's customer 
service program, the average 
yearly cost for on-site repair is 
8.5 percent of a computer sys- 
tem's purchase price and 10 



percent of the price of a print- 
er. For those willing to schlep 
equipment in for repair, and for 
daredevils who want to do it 
themselves, the average yearly 
cost drops to 5 percent of the 
system's purchase price and 8 
percent of the printer's price. 

But users can help keep 
their maintenance costs down 
by remembering that user 
friendliness is a two-way 
street. 

"You wouldn't believe the 
things we find inside that box," 
says Kevin MacConnell, ac- 
count manager with Icon Com- 
puter, a Tustin, California, 
maintenance firm. "Everything 
from dead bugs to M&Ms." 

In fact, user sloppiness is 
one reason Icon offers twice- 
yearly routine maintenance 
checks. MacConnell says he's 
found dust balls ("You know, 
the kind you find under your 
bed") inside PCs and cigarette 
burns on keyboards, courtesy 
of careless smokers who rest 
their burning butts in the pen- 
cil holder above the keypad. 

"Smoking and PCs don't 
mix," he says. 

— Susan Jelcich 





Get the 





The lesson about the incompatibility of monitors and 
video boards is sometimes a tough— and expensive — one 
to learn. Plug the wrong monitor into your PC and you'll 
get a light show, and with particularly importune combi- 
nations you'll have flames shooting out the rear of your 
terminal. 

With its Ultra 16, Princeton Graphics Systems of 
Princeton, New Jersey, eliminates these worries and gives 
you a few extra inches of display to boot. 

At 16 inches diagonally, the new high-resolution color 
display is 2 to 4 inches larger than the average monitor 
coupled with a PC or compatible. Its automatic synchro- 
nizing system locks onto the signals of any video adapter 
you use— on PCs as well as on Macintosh lis and SEs. 
As long as you match the Ultra 16's cable to your con- 
nector, you can plug it in without needing a fire extin- 
guisher by your side. 

Princeton claims its Ultra 16 has the widest range of 
synchronizing frequencies, allowing it to accommodate 
the greatest variety of display adapters. In fact, it just 
edges out NEC's MultiSync line by a few cycles at the 
high and low ends of its range. 

Like most of the new breed of monitors, the Ultra 16 
features both digital and analog inputs, so it will work 
with everything from a monochrome to a VGA-equipped 
computer. 

The Ultra 16 includes all those little extras you expect 
in a state-of-the-art system— a tilt-swivel base, a mono- 
chrome text mode, and a high-contrast black-matrix 
nonglare screen — all for a pricey $1,375. 

— Winn L. Rosch 
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Personal Information Managers: 
Relief for the Organizationally Impaired 



Are you one of those people who have to write notes to 
themselves to remember to take out the garbage? Do you 
believe that 3M's Post-its are necessary for your continued 
survival? If so, your salvation may be at hand. 

The first generation of personal information managers is 
here — and they're more helpful, in some cases, than a per- 
sonal secretary or devoted manservant. These products 
blend the power of databases, outliners, word processors, 
and text-searching software. 

Like conventional databases, personal information man- 
agers allow you to view your information from many differ- 
ent angles by using a query language of sorts. But instead 
of following rigid, complicated rules about file structure 
and so on, data are simply entered as text. 

Many personal information managers feature speedy text 



searching, a boon to the amnesiacs among us and to those 
who need to find a text string in disparate kinds of files, 
such as those created by spreadsheets, databases, and word 
processors. 

Word processing hasn't been forgotten: most of these 
packages allow you to insert, edit, delete, cut, and paste 
text as easily as anything this side of WordStar. 

When all wrapped up in a neat package, the result is a 
program that lets you randomly collect your thoughts and 
reassemble them using whatever criteria strike your fancy. 
Early outline processors only hinted at this kind of 
versatility. 

At list prices ranging into hundreds of dollars, however, 
it remains to be seen whether these programs will gain 
ready acceptance. —Frank Bican 



Get the Grand View 
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Symantec has earned a 
reputation for such ex- 
citing software prod- 
ucts as Q&A and the 
ThinkTank outliner. Now 
its information manager, 
GrandView, will no doubt 
add to the buzz. 

GrandView can be 
thought of as ThinkTank 
past puberty. Symantec 
uses the somewhat con- 
trived phrase "power out- 
lining" to give it a sense of 
GrandView's prowess as 
compared with its sibling. 

With its variety of outlin- 
ing functions, GrandView 
could be the perfect tool 
for assembling marketing 
plans, agendas, schedules, 
project maps, and speeches. 
Its functions include alpha 
or numeric sorting, auto- 
matic headline wrapping, 
date and time stamping, 
and more. 

A GrandView "textbase" 
isn't carved in stone once 
you enter the data for an 
outline. You can extract in- 



formation based on any cat- 
egory you define — by date, 
name, or priority, for 
instance. 

Symantec, based in 
Mountain View, California, 
has also built a fairly com- 
petent word processor into 
the package. This is no mi- 
nor inclusion, because the 
only external word proces- 
sor files that GrandView 
can use directly are those 
from WordStar. 

Owners of other word 
processors will have to use 
their programs' translation 
facilities to convert docu- 
ments into ASCII format 
before GrandView can use 
them. 

The onscreen display is 
both helpful and attractive, 
with pull-down menus for 
all the major functions. 
Other noteworthy features 
include keyboard and edit- 
ing macros, onscreen help, 
data input templates, print- 
er fonts, and a 100,000- 
word spelling checker. 
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A retail price of $295 
seems reasonable for 
GrandView's information 
management flair. Current 
owners of ThinkTank can 
upgrade to GrandView for 
$89. 

— Frank Bican 
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For Your Ize Only 



Ize — as in organize, sum- 
marize, prioritize — is an 
outstanding text retriev- 
al system with features 
galore. 

Persoft, based in Madi- 
son, Wisconsin, has includ- 
ed in Ize a surprisingly 
complete text editor that's 
good enough to replace 
most word processors for all 
but the largest manuscripts. 

But if you'd rather not 
use Ize's text editor, you 
can query text files assem- 
bled with other software 
programs. The list of com- 
patible programs currently 
stands at 28, including Lo- 
tus 1-2-3, Windows Write, 
Word, MultiMate, PC- 
Write, Quattro, Symphony, 
WordPerfect, WordStar 4.0, 
and XyWrite III. 

With Ize's so-called Hot 
Links to other programs, 
you can search for a char- 
acter string within your 




WordPerfect directory, for 
example, and then immedi- 
ately jump to WordPerfect, 
where the text will be wait- 
ing on the screen, ready to 
be edited. 

Another endearing fea- 
ture is the "fuzzy search." 
If you can't quite remember 
the exact text or spelling, 
simply preface the search 
with an ampersand (&) and 
Ize will find any close 
match; that is, entering 
"&base" will find such 
words as baseball, textbase, 
and even debasing. 

Other niceties include 
keyboard macros, data en- 
cryption, optional memory- 
resident operation (although 
it gobbles up 320K of mem- 
ory), data entry templates, 
alarm clocks, and print 
queuing. 

The $445 package is 
bundled with exceptionally 
well-written documentation, 
so you can have Ize up and 
running in a matter of 
minutes. —Frank Bican 



If you like Lotus 1-2-3, 
you'll love Agenda. That 
seems to be the thinking 
behind this personal infor- 
mation manager, which fea- 
tures similarities to Lotus's 
best-selling spreadsheet at 
every turn. 

Not only does Agenda 
have the look and feel of its 
famous relative, but its 
businesslike documentation 
is liberally sprinkled with 
spreadsheet terminology. 
The net result is a learning 
curve approaching zero for 
all but the few people who 
haven't been exposed to 1- 
2-3. 

Agenda performs its 
management magic by di- 
viding each entry into three 
parts: items, which function 
as headings for the entry 
and which can be up to 350 
characters in length; related 
notes, which can be up to 
10 pages in length; and cat- 
egories for dates, priorities, 
nicknames, and other per- 
sonal laundry lists. 

While this may sound 
complex, in operation it is 
not. Simply ask for a group 
of items in order of priority, 
date, associated name, or 
whatever, and the list will 
be sorted and displayed be- 
fore you've lifted your fin- 
ger from the Return key. 



For repetitive tasks such as 
report generation, Agenda 
includes a macro facility 
that automatically records 

• 

keystrokes. 

A pair of utilities is pro- 
vided to convert ASCII text 
files and Metro List Man- 
ager files for use with 
Agenda. In addition, Agen- 
da provides a language to 
allow the text conversion 
program to work with non- 
standard files. 

Using Lotus Agenda is 
easy enough — almost intu- 
itive, in fact— but the prod- 
uct lacks some of the fea- 
tures of several other 
personal information man- 
agement packages, such as 
networking and e-mail. 
These omissions wouldn't 
seem so bad were it not for 
the suggested retail price of 
$395. For that many pesos, 
couldn't Agenda do more? 

— Frank Bican 
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introducing SoftSafe 

Powerful New 

Protection For Your 

\&luahle PC Data 

Effortless software security system locks out unauthorized 

PC file accessing, viewing and viruses! 



Now, SoftSafe™ — the easiest-to-use PC data security program 
available — protects and preserves the integrity of your sensi- 
tive computer files in four ways: 

Hard Disk Access Control 

With SoftSafe, all data on your hard disk can only be accessed 
by using a valid password. Each computer has one "Owner',' 
and only the Owner can add or remove up to 7 users. All hard 
disk information is ftilly protected from access, viewing, copy- 
ing or modification by unauthorized users even if your PC is 
booted from a diskette. 

Automatic File Encryption 

SoftSafe provides effortless file encryption. Simply save sensi- 
tive data to a subdirectory name that includes the word "SAFE" 
(i.e. C: /123/SAFE/BOB). It can only be accessed by the file 

creator or the computer Owner. 
It's easy, automatic, and does 
not interfere with your 
programs. 

Virus Detection 

SoftSafe also includes a powerful 
virus detection/protection 



only 

$^000 





option. It checks your critical system files for any tampering 
each time you boot (start) your computer. If infection is 
detected, SoftSafe sounds an alarm and visually indicates 
which files have been attacked. You can then choose to KILL 
or IGNORE the virus. 

Screen Privacy 

SoftSafe even provides a solution to the problem of interrup- 
tions when working with sensitive data. With LOCKOUT, you 
simply hit the hot-key sequence and your screen is covered 
with the SoftSafe password display. Then only your password 
will unlock the computer. 

Installs in seconds! Easy to use! 

SoftSafe is 100 % software — no complicated hardware — 
one command installs it in seconds. It's easy to use — no 
administration needed — and no program or system modifica- 
tions required. SoftSafe works on all IBM/PC/XT/AT, PS/2 and 
100 % compatibles running DOS 3.0 and up. 

To order, return the coupon or call: / O A A\ f) U *C<)tS 
(In New Jersey, call 201-584-8466) \0UU ) JlO" / JO 

Can't wait? See your local dealer and start protecting your 
valuable data today! 

CIRCLE NO. 155 ON READER SERVICE CARD. 



| Software Directions, Inc. 1572 Sussex Turnpike, Randolph, NJ 07869 

YES. ' "~ 



Name 



(C anada £ f$u £S *? 9 ■ Which indudt * P»«'W and handling 
h^pt ~~/ 1 ); ° th . er f ° rtMSn - 3dd $2() > " SoftSafe doesn't deliver 
the PC protection I need. I ll return it within 30 days for a full refund 
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□ Check enclosed. 
Acct. No. 


□ Visa 


□ MasterCard □ Am Ex. 
Exp. date 


Signature 




Phone # 



IBM is a registered trademark of International Business Machines Corporation 



NEW! 



Color Me Business 



Corporate America is going pri- 
mary. Primary colors. Like 
birthday balloons, everything 
from paper clips to file folders 
now comes in shades of red, 
blue, and yellow — as well as 
green, purple, and orange. Now 
Kao Corporation of America in 
Mountain View, California, of- 
fers full-color floppies. 

The Rainbow Pack lets you 
color-code data files. "Misplac- 
ing files can cause big business 
to lose big money," says Bud 
Barclay, Kao's marketing direc- 




tor. 'These diskettes help pre- 
vent that." But he concedes 
that to get the most out of the 
Rainbow Pack, you've got to be 
organized from the start. 

Don't roll your eyes. The 
subsidiary of the Japanese Kao 
conglomerate put a lot of re- 
search into this one. 

"We ran seven focus groups 
to test some ideas we had for 
promoting purchases," Barclay 
says. "And they just went wild 
over the colored diskettes." 

— Anne Studabaker 
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Is the dispute over video 
display terminals a case 
of Big Brother sticking 
his nose into the private 
sector or an example of 
democratic government 
looking out for the little 
guy? 

It depends on whether 
you are speaking to the Suf- 
folk County (New York) 
Legislature or the Long Is- 
land Association, a business 
group in the county. 

The point of contention 
is a resolution that regulates 
the use of video display ter- 
minals, which the Suffolk 
County Legislature passed 
last May. The bill mandates 
that employers with 20 or 
more VDTs meet certain 
ergonomic standards in the 
workplace, provide time 
away from the screen for 
terminal operators, and cov- 
er 80 percent of the cost of 
VDT operators' eye exams 
and prescription glasses. 

Among other provisions, 



the bill calls for indirect 
lighting in VDT operating 
areas, detachable keyboards, 
and a 15-minute break for 
every three hours of contin- 
uous VDT operation (the 
15-minute break is to be 
spent performing other 
tasks). The bill also protects 
workers from losing their 
jobs if they file complaints 
or testify against their em- 
ployers in cases of alleged 
violations. 

But a funny thing hap- 
pened on the bill's way to 
becoming law. The Long Is- 
land Association announced 
in late June that it is filing a 
suit in an effort to kill the 
bill. 

In a prepared statement, 
LIA President James L. 
Larocca said: "The unique 
local VDT law is not only 
bad public policy because it 
singles out Suffolk County, 
but it is also bad law." The 
association believes the law 
will chase businesses out of 



Suffolk County, an LIA 
spokesperson says. And 
from a legal standpoint, the 
association charges that the 
legislature is in violation of 
the New York State Munic- 
ipal Home Rule Law, which 
says that county law cannot 
exceed state constitutional 
authority. 

Until a judge reaches a 
decision, the bill is in limbo. 
The LIA spokesperson pre- 
dicts it will be a lengthy 
battle. — Susan Jelcich 
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If you fly on a certain Canadian Airlines DC 10-30 this 
fall, you may partake of an electronic entree — or, rather, 
Entray, a small battery-operated computer game system 
built into the plane's meal trays. 

The system, developed by Air Video of Toronto, consists 
of a 3-by-4-inch, flush-mounted liquid crystal display and a 
touch-sensitive control panel with a pad of cursorlike arrow 
keys. 

Players can choose from backgammon, chess, blackjack, 
bridge, cribbage, or an adventure and murder mystery game 
that can last as long as eight hours. For now you can play 
only against yourself — a two-player option is in the works. 

Air Video manufactures the complete game and tray sys- 
tem. The airlines decide whether to charge passengers for 
games. 

The company is also developing programs for children. 
The younger set will be able to select from reflex games 
and educational games, such as spelling bees, to keep them 
occupied and learning, says Barbara Ivan, Air Video's vice 
president of public relations and marketing. 

In the middle of a tense backgammon match when din- 
ner arrives? No problem. "The meal may be placed right 
on top of the game, which will then go to 'sleep,' " Ivan 
explains. "After dinner, just press the On key, and the 
game will resume where you left off." 

As of this writing, Entray is noiseless; you won't be sub- 
jected to the incessant beeping of most electronic games. 
When the games do incorporate sound, Ivan assures us, 
headphones will control the noise. 

If you're not planning a trip in Canada but still want 
your in-flight computer games, don't worry. Air Video has 
been negotiating with airlines worldwide. 

— -Jane Hallisey 





You knew it would 
happen. You just 
hoped it wouldn't be 
this expensive. QMS, Inc., 
has merged the power of 
the PostScript page descrip- 
tion language with the glory 
of color to bring you the 
Color Script 100. All for the 
low, low price of $24,995. 

ColorScript 100 is a ther- 
mal transfer printer, mean- 
ing it uses heat-sensitive 
ribbons to put words and 
graphics on the page. De- 
pending on the ribbon, you 
can get up to seven colors 
(red, green, blue, yellow, 
cyan, magenta, and black) 
plus white on paper or 
transparency film. It's great 
for people who need snappy 
visuals for dog-and-pony 
shows. 

PostScript, developed by 
Adobe Systems of Moun- 
tain View, California, inter- 
prets for the printer the 
page design created on- 
screen. Until now, Post- 
Script had been used pri- 
marily with monochrome 
laser printers. 

The ColorScript 100, 
equipped with 35 standard 
typefaces, supports down- 
loadable fonts. Output reso- 
lution is 300 by 300 dots 
per inch, which QMS de- 



scribes as near typeset qual- 
ity. You wouldn't want to 
take this to the printer, but 
you can get a fairly accu- 
rate color check of files that 
will be professionally print- 
ed later. And you can defi- 
nitely produce classy news- 
letters and attention- 
grabbing presentation aids. 

The printer has a recom- 
mended duty cycle of 4,000 
prints per month. Each rib- 
bon costs $95 ($300 for a 
pack of four) and can pro- 
duce 180 letter-size pages 
in four colors, 210 in three 
colors, or 540 in black. If 
the ColorScript 100 were 
used for four-color printing 
at its maximum level, the 
ribbons alone could cost 
approximately $1,800 a 
month. 

Who has this kind of 
cash for a printer? "Graph- 
ics design firms and large 
corporations who have in- 
house graphics depart- 
ments," says Bob Owens, 
advertising manager at the 
Mobile, Alabama, company. 

As of this writing, about 
50 companies have parted 
with their hard-earned dol- 
lars since the ColorScript 
started shipping this spring. 

— Jane Hallisey 
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TOPS 



A Sun Microsystems Company ^| 



"i first became acquainted with 
TOPS* when one of my friends 
in R & D gave me a copy of it. 
I brought it home, connected my 
Macs and PCs, and really liked 
it. At that point I became a fan . . . 
Now we use Tops in work groups 
throughout the office!' 

"One of the big advantages 
of TOPS is that it actually makes 
connectivity between different 
operating systems pretty simple. 
Macs and PCs can be connected 
using simple phone wire, and 
you can also connect to Sun™ 
workstations!' 

"We use TOPS with our 
multi-user database manager, 
Paradox™. . .and the LAN version 
of our spreadsheet program, 
Quattro™ We love its ease of use 
and intuitive interface!' 

"But even more important is its 
pricing edge. I thinkTOPS is a 
great idea. I'm surprised I didn't 
come up with it myself." 
— Phillippe Kahn, Founder & CEO, 
Borland International 

TOPS, 950 Marina Village 
Parkway, Alameda, California 
94501 (415) 769-8700 
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If you're a laptop user, 
there may be color in 
your future. 

Two companies — Hitachi 
America and Planar Sys- 
tems — are using different 
technologies to develop 
screens that will allow lap- 
tops to sport full-color dis- 
plays within the next 18 
months. 

Hitachi may be the first 
to bring color to your lap; 
officials there expect to 
have a marketable color 
screen by the end of next 
year. Hitachi's approach: a 
color version of the liquid 
crystal display (LCD) 
screen often used in 
laptops. 



Hitachi already uses col- 
or LCDs, reports product 
manager David Ross, but 
only on the 5-inch-diagonal 
television sets it sells in Ja- 
pan. The company recently 
showed off a 6.3-inch-diag- 
onal version of the screen, 
and it has started develop- 
ing a 10-inch version as 
well. Laptop makers may 
start with the 6.3-inch 
screen, says Ross, and then 
turn to the larger version 
when it becomes available. 

Further away from a 
product introduction is Pla- 
nar Systems, which devel- 
oped a color flat-panel elec- 
troluminescent (EL) screen. 
The basic difference be- 
tween the two types is that 
LCDs work by reflecting 



Runmn. 



on Empty 



You may have a binder-sized buzz saw that packs the punch of an 
AT, but what do you do when your battery dies at 35,000 feet? 

Traveling Software of Bothell, Washington, comes to the rescue 
with Battery Watch. A pop-up program that keeps track of the 
juice in your laptop's rechargeables, Battery Watch uses only 10K 
to 20K of memory, depending on the model of computer. 

Traveling Software president Mark Eppley came up with the 
idea of a gas gauge for laptop batteries when his Zenith pooped 
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light, while electro- 
luminescent screens emit 
light. 

Like Hitachi, Planar 
plans to sell its screen to 
laptop makers. Rolland Von 
Stroh, vice president of 
marketing, doesn't expect 
them to be widely available 
on laptops until sometime 
in the early 1990s. 

As one might expect, 
each of the two companies 
is critical of its rival's ap- 
proach to laptop color. 

Hitachi's Ross says EL 
screens will cost more than 
LCDs and require more 
voltage to run — a distinct 
disadvantage for a battery- 



powered laptop. He adds 
that with EL technology 
"the colors will be off, es- 
pecially the blue." 

Planar's Von Stroh 
counters that "LCDs are 
lacking in visual perfor- 
mance because they just re- 
flect light, rather than emit 
it; they have a fuzzy glow." 
EL screens, he believes, 
provide a higher contrast 
and have a faster response 
than do LCDs. 

Until the screens are 
available, you can't test the 
companies' claims, but in 
the meantime you can listen 
to the war of words that 
will almost certainly erupt 
as the products come closer 
to reality. —Preston Gralla 



out 40 minutes into a flight to Germany. "I was told it was fully 
charged when I left," he says. 

With nothing else to do for the remainder of the eight-hour 
flight, Eppley took his computer apart, hoping to find some clue as 
to how he could monitor the battery. "I had parts on all the seats 
around me," he recalls. "The flight attendants thought I was 
crazy." 

When he returned to his office, Eppley and his staff continued 
to dissect his Zenith until they developed the logic that enables 
Battery Watch to perform more sophisticated monitoring than the 
low-battery light. Battery Watch keeps an eye on the "Estimated 
Time to Empty." 

Battery Watch also offers a deep-discharge option to drain and 
recharge a laptop's batteries automatically. This prevents the 
"memory effect"— a characteristic of nickel cadmium batteries 
that slowly reduces their charging capacities. After one to three 
deep-discharge cycles, the battery is restored to its original 
capacity. 

The $39.95 package can be configured to work with most popu- 
lar laptops, including those from Datavue, Epson, IBM, NEC, 
Sharp, Tandy, Toshiba, and Zenith. Traveling Software is devel- 
oping configurations for other models. —Doug van Kirk 
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Do the Laptop-to-PC Shuffle 

Manufacturers' claims aside, laptop computers have always 
been great for procrastinators. Admit it: most of you lap- 
top users return to the office after a week-long road 
trip and secretly rejoice that the time-consuming lap- 
top-to-desktop file transfer offers a terrific excuse to 
pour a cup of coffee and catch up on office scuttlebutt. 
Not anymore. New and upgraded software makes data 

transfer speedier than ever. 

Packages for plain-and-simple data transfer cost less 
than $100. Rapid Relay, from Systems Management 
Associates of Raleigh, North Carolina, sends files 
between a laptop and a desktop model at a siz- 
zling 1 1 5,000 bits per second. It's easy to run— we did 
it without looking at the manual— and lets you drive 
transfers via keyboard commands or batch files. 

LapLink, from Traveling Software of Bothell, Washing- 
ton, communicates at the same rate, but it includes a file 
manager and can be used to back up hard disk files. It's 
also more expensive: $129.95. A handy feature is the cable, 
which includes both 9-pin and 25-pin attachments. 

The Flying Dutchman, from Cyco International, zips in- 
formation across the wires at 280,000 bps— more than 
twice as fast as Rapid Relay and LapLink. It obtains its 
speed by using parallel, rather than serial, communication 
ports. The product's catchy name derives from its manu- 
facturer's Netherlands headquarters (its U.S. operations are 
based in Atlanta). At $99, its price is catchy, too. 

White Crane Systems' The Brooklyn Bridge, an early en- 
trant in the field, came out in 1986 and made a quick 
showing before faster, easier-to-use packages eclipsed it. 
The Norcross, Georgia, company has dusted off the pro- 
gram and this summer introduced version 2.0. The upgrad- 
ed program moves information at 115,200 bps and includes 
a file manager and a Lotus-like menu. The Brooklyn 
Bridge— so named, rumor has it, because its inventor al- 
ways wanted to sell the New York City landmark— also lets 
the laptop and desktop share peripherals and form a kind 
of mininetwork. The only catch is that users can't stray too 
far: the basic package ($139.95) includes only eight feet of 
8 cable; an additional 50 feet costs $30. 
t Each transfer kit includes cables and two copies of the 
software, one on a 5V 4 -inch diskette and the other on a 372- 
inch diskette. To get up and running, all you do is connect 
the two computers and run the programs on each. 
So say good-bye to data transfer coffee breaks. 

— Debbie Asbrand 




No Questions 
Asked- Really! 
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Here's one from the too-good- 
to-be-true department. 

Microsoft is offering you a 
win-win guarantee on its PC 
Excel spreadsheet. "Excel" a 
Microsoft ad boasts, "will out- 
perform any Lotus spreadsheet. 
Or your money back. From now 
until January 1990." 

Sure. 

Plunk down $495 for Micro- 
soft Excel now, use the thing 
for a while, then get the $495 
back if someone comes up with 
a spiff ier spreadsheet? I can 
even get my money back if I 
get bored with it? Hard to 
believe. 



But that's what Microsoft is 
promising. "If you are unhappy 
with Excel in any way, shape, 
or form, we'll give you your 
money back," spokesperson 
Marty Taucher says. 

Just go to your dealer or di- 
rectly to Microsoft, and come 
away with your $495. No ques- 
tions asked. 

"We're so confident about 
Excel that we don't think peo- 
ple are going to return it," 
Taucher says. —Jane Hallisey 
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PCs in the Palm 
ofYourHand 

They're rough, tough, and make even the smallest laptops 
look oversized. They pack enough memory to run almost 
any kind of software. And, their creators want you to 
know, they're ready to take on the nastiest of jobs. 

They're handheld computers, PCs that weigh as little as 
a pound and are designed for specialized field applications. 

Despite their size, handheld PCs are being marketed 
with a decidedly macho image, as if their smallness leaves 
them with Napoleonic complexes. One company brags that 
its offering allows you to "get computers out of the office, 
and out on the front lines." Another firm features its ma- 
chines in traditionally manly settings like construction sites, 
auto repair shops, police cars, even atop military tanks. 
The name of a third company's product, Husky, leaves no 
doubt that although the computer doesn't weigh much, it's 
no lightweight. 

In general, handheld PCs are made for computing in the 
field, and they usually run custom software rather than 
off-the-shelf programs. Loggers, for example, are using 
them to figure out the most efficient ways to cut lumber. 
Handheld computers have been around for a while, of 
course. What distinguishes 
these newer models is that 
they pack more power, and 
many are DOS compatible. 

Typical of the new crop 
is Paravant Computer Sys- 
tems' RHC-88, a 4'/2-pound 
machine the size of a hard- 
cover book, with 512K of 
main memory, a 5-by-2 3 /4- 
inch backlit LCD screen, 
and communications ports. 
Its rugged design meets 
military standards, and it 
runs most DOS programs. 

But don't expect to bang out your novel or run Lotus 
1-2-3 on this machine. Its keyboard is calculator-like, and 
its tiny screen would frustrate the most patient user. Nor 
does the RHC-88 come cheap; it costs $3,995, to be exact. 

Husky Computers offers a whole line of diminutive PCs. 
And Micro Palm Computers offers a handheld product 
with memory modules expandable to 2.2MB. 

— Preston Gralla 




Cure for Ailing Romances 



Having compatibility problems 
with your lover? Take heart. In 
fact, take Heart-to-Heart, "a 
tool couples can use at home 
... to find more joy and sat- 




Paravtmt puts a PC 
in the palm of your 
hand. 



isfaction in their relationships." 

Developed by Inter Active 
Software of New York, Heart- 
to-Heart is intended to open up 
communications between part- 
ners. The program first asks 
each partner about 180 multi- 
ple-choice questions (patterned 
after the ones used by practic- 
ing therapists). 

Heart-to-Heart then leads 
troubled lovebirds through an 
"intimate communication ses- 
sion. . . to improve and expand 
their relationship." Partners 
read and react to statements 
issued by the computer based 
on their questionnaire respons- 
es, as the program prompts 
them to elaborate their 
feelings. 

At $49.95, it sure beats a 
marriage counselor. 

— Marty Jerome 
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SPEND 200 SECONDS 



WITH AN 




USER. 



When a new kind of software is released, some explaining needs to be done. 
In the case of IZE, a quick demonstration is the best explanation. 

Picture an executive opening her IZE and requesting an outline of letters re- 
sponding to inquiries for 
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0:00:05 Wit/i IZE open, a request is made. 
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0:00:17 In seconds, IZE organizes the facts. 



TIXT ca prou.i I rualaatioa murit *ame»tic l.foraatioa chips custja , 



txsamlril Group ca rrqurst i uf urmat ion domestic product" 
I. Product 

A. Spec if ii *t ions ► 
1 Technical » 
a Irochurr k k 

( 1 ) laf* iru, ► 

(a) Software k 

(2) (others) (7) 
2. (others) (7) 

8 Eva luat ion ► 
1. Chips 

a. Custom process inn 



1 1 1 ftnkiu ' 



(2) Replacement aeechea ► 

(3) Sanchez ► 

(4) Inters. II ► 

(5) (others) (7) 
b "V» . (1) 



Pi 1 In S Col 12 



Terthnsr LETTERS I S <H aa 1 Jul 1W8 

f*tu Ftlrrtluk flnct Fhfktrk r 'Searck [ **m 



P| 1 Ln 1] Col 26 
fell 



Textbase irmilS | 1 W am. 1 Jul n88 

Vw '-.HUnk • Irwse FHIktrk MSrarch Fl itm 



0:00:24 An outline appears to scrutinize. 
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Itr hiitianl ftrtfcins. Our President 
Applications and Drsiu'i'.. Ltd 
1 IT* florin fla i ti 
fountain Uieu. CA 

8e«r Plr ndkins 

Thanks so much for your rri|uest concerning our custoa processing chips. Oar 
recent aerorr has aadr this area of business quite significant for at. I 
hope that our new capabilities will brcoae significant to you as yell 

The brochure 1 aa enclosing details not only our accoapltshaents, services, 
and manufacturing facilities but sr.rrnl current areas of research you say 
find interesting 

I'll give you a call in a feu days Pleanuhile. if you should Jiave questions 
or requests, please feel free to phone mr 

Sincerely 
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0:00:35 The outline expands to sharpen focus. 
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Ik. Jean Plartin. Uice President 
Automat ii Services firoup 
ZS8S Central Plaza 
Santa Monica, CA 99161 



Thanks so aach for your request concerning our custoa processing chips. Oar 
recent merger has made this area of business quite significant for as. 1 
hope that oar new capabilities will brcoae significant to you as well. 

The brochure 1 aa enclosing details not only our accoapltshaents, services, 
and manufacturing facilities but several current areas of research you may 
rial interesting 



I'll be in Mountain Uieu for meetings with a new customer the week of the 
15th. I'd he delighted to fly down to aeet with you and share soae recent 
developments specific to the product you described in your letter. I'll 
call in a few days to check your calendar. Meanwhile, if you should have 
| INSERT L 
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0:01:01 The facts are found ready to revise. 0:03:20 A new, customized letter is ready to print. 

the question answered. Returning to the customized letter, 
look, prints it, and moves on. 

If these 3 minutes and 20 seconds of productivity 
are something you'd like to see more of, doht waste 
time before taking the next step. 

Visit a dealer for a longer demonstration or phone 
us at 608-273-6000 and realize the power of IZE. 

IZE MAKES INFORMATION MANAGEABLE. 



information written to 
contacts in California. 
Based on the request, her 
complete collection of 
letters is searched. IZE finds 
190 information response 
letters to addressees in 
California. 

From the IZE outline, 
our executive can quickly 
find what she needs. An 
in-depth outline guides her 
to precisely what she is 
looking for. One keystroke 
presents the letter she was 
seeking. Its now simple, us- 
ing IZE word processing 
features, to customize the 
letter she found for the 
current task. 

A call brings a request 
for some sales projections. 
IZE will find them fast even 
in other applications. 

The executive simply 
hot links directly from IZE 
to a spreadsheet document. 
The figures are found and 
the executive gives it a final 
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C 1988 Persoft, Inc. All Rights Reserved. IZE and Fersoft are registered trademarks of Persoft, Inc. 465 Science Drive, 
Modison, Wl 53711 US A. Specifications subject to change without notice. Patents Pending. 
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New Version 2.0 



Drtunatel)5 
t's all it takes. 



Can Professional Write 
significantly reduce the 
time and cost of your 
training and support? Call 
1-408-848-4391, Operator 
# 60 for a free trial disk. 

Truth is, the best business 
people have the least spare time. 
So Professional Write 2.0 was 
designed to get them up and run- 
ning immediately. 

Professional Write 2.0 has all 
the features managers demand, 
and saves them the frustration of 
learning programs designed for 
full-time typists. 

Our learning process 
speeds up the word process. 

Anyone can learn Professional 
Write in a couple of hours. The 
screen is as familiar as a piece of 
paper. Pull down menus and an on- 
line manual means there's nothing 
to memorize. Our follow-along 
tutorial is written in plain English, 
and our context-sensitive help 
is one of the best available. 



. TM 



I TM 



It all ensures that your managers 
spend their time managing, 
instead of asking for help. 

We're the most compatible 
with your secretaries. 

We gave Professional Write 
the most extensive and direct 
connections with the other soft- 
ware standards in your office. 
No other program does it so easily. 
Professional Write has built-in 
compatibility with MultiMateJ 
WordPerfects Microsoft Word 
WordStar: Wang™ PC, DCA, and 
ASCII. You can directly import 
Lotus 1-2-3™ worksheets without 
retyping; include a chart from 
Harvard Graphics when printing; 
and mail merge quickly with 
dBase III™ files. 

We give your printers 
the perfect set-up. 

Now using multiple fonts with 
an HP Laser Jet™ Apple LaserWriter, 
PostScript™ or HP DeskJet™ is as 
simple as underlining. And printer 
support has never been easier, 
because Professional Write is pre- 
configured for quick installation. 

We have a fast new way 
to find your documents. 

You no longer have to spend 
your valuable time hunting down 
files. Our new File-Finder searches 
through the actual text of all your 
Professional Write files to find any 
words or phrase, and will call up 
the appropriate document. We'll 
also give you sorted lists of files, 
and the option to identify your 
files with summary descriptions. 



There's more to our 
feature story. 

We know what managers need 
from a word processor. That's why 
Professional Write offers speed 
keys, macros, and column-move. 
An integrated spelling checker, 
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' fTMicAr to polish up your image. 

thesaurus, on-screen calculator 
and address book are only a key- 
stroke away. We also support all 
the popular networks. 

Put time on your side. 
Call 1-408-848-4391, 

Operator # 60 
for a free trial disk. 

PFS: Professional Wfrte and PFS: 
WWte owners Call 1-800-255-5550 
for upgrade information. 
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The designers of PFS. 



c 1988 Software Publishing Corporation, 1901 Landings Dr , Mountain View, CA 94039-7210 
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he art of desktop publishin 




This masthead was created using the fonts 
and typographic features of Publishers 
Paintbrush. 
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Gray scale technology gives your images 
amazing clarity - with up to 256 shades of 

gray. 
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Z-SOFT 

450 Franklin Road / Suite 100 
Marietta, Georgia 30067 
(404) 428-0008 
FAX: (404) 427-1150 
Telex: 6502859318 



Voted "Best 
Desktop Publishing 
Utility. " 



CIRCLE NO. 224 ON READER SERVICE CARD. 

Publisher s Paintbrush is a trademark of ZSott Corporation 
Ventura is a trademark of Ventura Software, Inc PC PageMaker is 
a registered trademark of Aldus Corporation Type Director and 
CG are trademarks and Intellifont is a registered trademark of 
Compugraphic Corporation 



Desktop publishing's favorite graphic tool 
now brings you new levels of creativity 
and page perfection. Publisher's 
Paintbrush™ now has two exciting 
enhancements - gray scale and 
Compugraphic Intellifont® technologies. 
Suddenly, you're in the same league with 
professional printers and typesetters! 

Gray scale publishing: For the 
ultimate image. 

Gray scale technology is a major 
advance over the conventional "dither- 
ing" technique, which simulates shades of 
gray by varying the density of black dots. 

Gray scale images, composed of dots in 
up to 256 intensity levels, have distinct 
shades of gray much cleaner than 
"dithered" images. 

Now you can edit a gray scale image 
with all the features that made Publisher's 
Paintbrush the premier package of its 
class. Then export your masterpieces to 
Ventura Publisher™, PC PageMaker® or 
business presentation software. 

Fonts galore! 

Publisher's Paintbrush offers 25 popular 



fonts - including a selection in Compu- 
graphic outline format. Hundreds of 
other perfectly formed outline fonts are 
available from ZSoft. So your desktop 
publishing documents gain impact with 
razor-sharp type. 

You have complete flexibility with your 
type. Adjust leading (line spacing) and 
kerning (character spacing). Adjust type 
size - from 1 to 200 point. Adjust italic 
slope or line slope in 1 -degree increments. 

Many other popular features. 

Publisher's Paintbrush provides the 
most extensive hardware support in the 
industry and your images can be used in 
all major desktop publishing packages. 

With zoom out editing, all your editing is 
done at the resolution of the print device 
- not the screen. Result: Incredibly 
smooth edges. 

And, our new import utility converts 
Hewlett-Packard printer files to PCX for 
post-process editing. 

Join the graphic era of desktop 
publishing. 

Give your documents and presentations 
the classy look they deserve. With 
Publisher's Paintbrush. Clearly, it's the 
art of desktop publishing. 
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Where the PCs Are 



PC growth in the workplace 
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How many PCs are in the 
workplace? Fewer than 11 mil- 
lion, reports ComTec, an indus- 
try research division of the 
Gartner Group in Stamford, 
Connecticut. 

But those numbers, which 
analyst Gilbert Heath concedes 
are conservative, are about to 
skyrocket. In seven years, the 
PC population at work should 
grow threefold to some 34 mil- 
lion, he says. 

All this makes Heath espe- 
cially bullish about the future 
health of PC-related industries. 
"The market is 25 percent pen- 
etrated," he claims. "That 
means 75 percent of workers 
are still waiting to get PCs." 

—Ann Sussman 
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Help Wanted 



Paralyzed at the thought of finding your first job? Bored 
with the job you've got, but don't know how to look for a 
new one? You're a candidate for Career Navigator, devel- 
oped by career counseling and outplacement experts Drake 

Beam Morin, Inc. 

The software takes you by the hand and teaches you 
how to assess your skills, develop career objectives, write 
resumes and cover letters, interview— in short, how to con- 
duct a thorough and organized job search. Once you land 
the job, Career Navigator will even help you evaluate it. 

The program, endorsed by the College Placement Coun- 
cil, was initially tested by more than 600 job-seeking stu- 



dents at colleges and graduate schools. The published ver- 
sion incorporates many of the suggestions received from 
the students and their placement counselors. 

Barbara Reinhold, director of career development at 
Smith College in Northampton, Massachusetts, says of Ca- 
reer Navigator, "We've been very pleased. I'm particularly 
impressed with how the self-assessment test is used with 

the job search." 

Career Navigator is ideal for first-time job seekers or 
anyone without much job search experience, says Dr. Mar- 
cia Fox, senior vice president at Drake Beam Morin in 
New York. You'll need an IBM or compatible PC, DOS 
2.0 or later, and 2MB of disk space to get started. A color 
monitor and letter quality printer complete the system. You 
can order Career Navigator, which retails at $129, by call- 
ing (800) 345-JOBS. Special discounts are available to edu- 
cational institutions. — J™ e Hallisey 
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Tallgrass Returns 



Tallgrass Technologies, 
a seven-year-old 
company in Lenexa, 
Kansas, was once synony- 
mous with tape backup. 
The company jumped to 
the fore of the tape drive 
industry, developed a solid 
product line, and carried 
the banner for standardiza- 
tion. Like every other tape 
drive company, Tallgrass 
wanted its method to be- 
come the industry standard. 

Then Tallgrass got lost in 
the weeds. Product delays, 
increased competition, and 
overexpansion took their 
toll on the young company 
and its leader, Dave Allen. 
The board of directors in- 
tervened and installed a 
new president and CEO, 
David Horton, an executive 
with years of experience in 



technology companies. Hor- 
ton gave the company di- 
rection, consolidated its 
product lines, and sold off 
its network business to raise 
cash for product 
development. 

This summer Tallgrass 
emerged from its quiet re- 
naissance and is "back in 
the backup business," says 
Horton. His statement is 
underscored with three new 
products — two for IBM 
compatibles and one for the 
Apple Macintosh. 

The two IBM-compatible 
drives — the 40MB TG- 
1140 and the 150MB TG- 
1500 — can be configured to 
work with both PCs and 
PS/2s. Both include error 




correction capabilities and 
come with a three-year 
warranty. And the two 
drives can take advantage 
of extended-length data 
cartridges to get an extra 
20MB and 100MB of stor- 
age, respectively. 

At $495, the TG-1140 
backs up data at 2MB per 
minute. The TG-1500 does 
backup at 5MB per minute; 
it costs $1,595 for the inter- 
nal configuration and 
$1,795 for the external 
model. 

The $1,195 TG-4000 is 
Tallgrass's first foray into 
the Apple field. The 40MB 



tape drive can be config- 
ured with an optional 
40MB or 100MB hard disk, 
at $1,195 and $1,995, re- 
spectively. (If you buy the 
tape drive preconfigured 
with the 40MB hard disk, 
however, the cost is 
$2,495.) The TG-4000 also 
carries a three-year 
warranty. 

— Chris Shipley 
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Food Fight 



Health aficionados take note: 
you need never again worry 
about the fat content of that 
Big Mac or quart of Haagen- 
Dazs. Dietary analysis software 
will feed your pursuit of the 
perfect body — or garnish your 
guilt. 

Dietary analysis programs 
start by asking you a few ques- 



tions about your sex, height, 
weight, age, level of exercise 
activity, and how much and 
what kind of food you eat dai- 
ly. The software adds up calo- 
ries, breaks down foods by pro- 
teins, fats, and carbohydrates, 
and then tells you how your 



daily bread stacks up against 
nationally published daily nutri- 
tion requirements. 

Nutrisoft's Nutri-Fit is de- 
signed to track dietary habits 
for a family of up to five. The 
program rates your diet on 38 
essential nutritional elements 
and compares this analysis 
with accepted guidelines. Low 
in vitamin E? Nutri-Fit tells you 
which foods are rich in E or 
any vitamin. Worried about 
cholesterol? The $49.95 pro- 
gram ranks foods from highest 
to lowest levels. 

Diet Analyzer, a $49.95 pro- 
gram from Natural Software, 
looks for 24 nutrients in your 
daily repast and lets you rate 
physical activity against more 
than 100 listed exercises. The 
program's database holds nutri- 



tion information on 1,000 foods, 
but with 640K of memory and 
a hard disk, you can add up to 
4,000 favorites. 

For $99.95, you'd have to be 
more than a little bit curious to 
pick up Nutrition Wizard, of- 
fered by the Center for Science 
in the Public Interest. The pro- 
gram does have an extensive 
database of foods— 1,849 in 
all, including about 500 fast 
foods and 400 brand names— 
which is expandable up to 
9,000. Nutrition Wizard makes 
recommendations on 34 dietary 
factors including alcohol, re- 
fined sugar, and caffeine, but it 
doesn't account for physical ac- 
tivity, as the others do. 

— Traude Gomez 
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Paul Mace 

SOFTWARE 



We want to hold your hand 





4 



cteter strikes. . . 

The only four-letter word you need to 
know is MACE, the software that opened 
whole new categories of data recovery, 
with programs like UnFormat, Remedy, 
and perfect UnDelete. 




When DBase lets you down... 

dbFIX it with MACE's expert system for 
automatic DBase file recovery and repair. 
Automatically restores damaged or lost 
DBase files. 



When your disk gets the 
blahs... 

Hot Rod it! Get back the speed you had 
when your system was new with MACE's 
MCache and UnFrag. 



When all you want is help... 

Pick up the phone and dial 503 488-0224. 
We're right there with the best advice, the 
best people and some of the best techni- 
cal support on the planet, ready to lead 
you out of the woods. 

Your ticket to complete Recovery 
. . . all for $99 

Mace Utilities 

Version 4. 10 



/Z FORMAT 

. . . Can double your 
hard disk performance. 

Experience has shown most hard 
disks are set up wrong . . which 
means the interleave is probably 
wrong and you are being penalized 
anywhere from 50 to 600% in perfor- 
mance. 

Included in the /iTEST • /ZFORMAT 
package is an interleave optimizer, 
AZOPTIMUM. It calculates the opti- 
mum value for interleave, then 
resets the disk, automatically, for 
peak performance. 

Advanced Hard Disk Diagnostics 
designed by Kolod Research . $89.95 

Make envelope addressing 
another chore the computer 
does better, with . . . 

Nvelope is a resident program that 
lets you pop up inside your word 
processor, capture an address, look 
up the zip code and print out an 
envelope. You can also save the 
address to a list for later printing 
on any size envelope or label. 
Even print sideways on HP Laser- 
Jet or Epson graphics printers and 
their compatibles. Then Nvelope 
vanishes and you continue to write. 
That's the way it ought to be. 
Simple. 

For PC, XT, AT and compatible 

computers $49.00 

For Macintosh computers .$69.00 



Paul Mace Software, Inc. 

400 Williamson Way 
Ashland, OR 97520 
(503) 488-2322 

COD's, PO's add $5.00 
Foreign orders add $10.00 

Call toll-free 1-800-523-0258 
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kill 1 
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display number of paying accounts, in position 3 
post 36888 PAID credits to User-ID: Jbond 
post 18888 FREE credits to User-ID: Rmcnanara 
emulate channel no. 3 



Mainframe capability on a micro. 
It had to happen eventually. 
And it has. Operate your own 
multi-user Bulletin Board System 
for 8, 16, 32, even as many as 
64 users at once. With the new 
GALACT1COMM BREAKTHROUGH, 
a one-slot card with up to 16 
300/1200 modems on it. Internal. 
Complete. Reliable. Profitable. 



Call (305) 922-3901 with a modem 
for a free hands-on demonstration. 
Or call Tim Stryker at the number 
below for a list of customers in 
your area. Or send us a diskette, 
and we'll send it back to you with 
our demo software package on it. 
Or send in $59 for The Major BBS 
software (Fla. orders add 5% tax). 
Opportunity knocks. Do it now. 



00 GAL ACTICOMM 

GALACTICOMM , Inc., 11360 Tara Drive, Plantation, FL 33325 (305) 472-956( 
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What's faster than a 
mouse, more accu- 
rate than a track- 
ball? 

Developers at Lightgate, 
Inc., call it Felix, a pointing 
device introduced earlier 
this year and improved in 
its current 2.0 version. 

The anatomy of this 
mouse chaser puts it in a 
computer accessory class by 
itself. Felix is a 6-inch- 
square plastic block with a 
recessed 1-inch square in 
the center. A small rectan- 
gular handle, held between 
thumb and forefinger, 
works as the pointer. 

The inset square repre- 
sents your entire PC screen; 
the position of the handle — 
or pointer — in the square 
corresponds to its relative 
position on screen. 

Using Felix's pointer is 



much like using a pencil, 
say officials at the Emery- 
ville, California, firm. You 
don't have to move your 
arm and shoulders as you 
do with a mouse, which 
makes Felix faster than its 
rodent counterpart. 
Twelve programmable 



"hotspots," evenly spaced 
around the edge of the inset 
square, are designed to acti- 
vate commands, text, and 
keystrokes commonly used 
in an application. To exe- 
cute a command, simply 
move the pointer to a hot- 
spot and press the button 
on the knob. Hotspots can 
be used to load macros, for 
example, or to invoke a 



precision mode, changing 
the inner square so that it 
represents only half or one- 
fourth of the screen — an 
excellent idea when you 
need magnification for 
drawing fine details. 

Felix, priced at $199, 
comes with software driv- 
ers, including several func- 
tions developed for Lotus 
users. The driver programs 
one hotspot, for example, to 
display a window with com- 
mands for undoing up to 12 
previous spreadsheet 
changes. 

The driver software also 
emulates a Microsoft bus 
mouse and supports popu- 
lar applications including 
AutoCAD, Windows, Excel, 
and PageMaker. 

— Don Trivette 
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Herculean Effort 

Hercules Computer Technology hopes to make the pairing 
of network adapter and monochrome graphics on a single 
PC expansion board as familiar as a one-two punch, ham 
and eggs, or Scotch and soda. Start with two or more Net- 
work Cards, run the TOPS software that's bundled with 
them, and you'll have an easy-to-use home or workgroup 
computer network. 

The Hercules Network Card Plus saves you a slot in 
your PC and the greenbacks you'd otherwise pay for hi-res 
video. Because it conforms to the AppleTalk stan- 
dard, you can filch the twisted-pair wiring 
you need from your telephone and 
connect any device that has an Apple- K 
Talk jack on the back — including a Macintosh. 

On the downside, the Hercules board saddles you with a 
video standard left over from the lost generation of com- 
puting and a network that slugs along at 230 kilobits per 
second. At $369 per board, the Network Card Plus isn't 
cheap, but it makes a serviceable all-in-one computer 
link. — Winn L. Rosch 
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ONCE IN A BLUE MOON 



SCAN MAN" 

Pop any image up to 4"x 11" straight into your IBM PC, XT AT PS/2 or 
100% compatible system. Clip it, crop it, resize and rotate it, color it. Merge 
it Save it. Store it. Choose between high contrast or h fajfatftft Import 
images into OQ^g^rsel^^'P application {PageMaker/" Venturd: etc.). 
Use it in any major publishing program. All you need is $299, a spare card 
slot, and five minutes to set up. ... : ; 

HOW ON EARTH IS THIS POSSIBLE FOR $299? 

Be comforted. Scan Man carries Logitech's Customer Satisfaction 

Guarantee, and includes all uoufT&^M^^m^.:- ■'*- ^'s^^^^i' . ~ 
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Hand-Held Scanner ft 

m LOGITECH 

Personal Peripherals. Worldwide. 

PageMaker is a trademark 
of Aldus and Ventura Publisher 
is a trademark of Ventura 
Software Inc. 




CALL TOLL FREE: (800) 231 -771 7 OR (800) 552-8885 IN CALIFORNIA 

Please send me my SconMon: 

□ SconMan for IBM PC, XT, AT, PS/2 models 25 and 30, and 

100% compatibles Z*,nnn 

□ SconMon for IBM PS/2 model 50 and above and 1 00% compatibles $34 9. 00 

Shipping and Handling (per item): $ 6 50 

CA Residents add applicable sales tax: * 

□ Check or Money Order Enclosed □ Visa □ MasterCard 

Exp. Date _ 

Card Number _ — — 

Cardholder Name— 



(Please print) 



Authorized Signature 




Ship to. 
Name- 



Phone. 



Address. 



City I State I Zip — — ~ „ .. D/cc 

Offer valid in the US only Allow 2-3 weeks for delivery 30-day Money Back Guarantee. DEALER INQUIRIES 

TeIcSmE^o^ 
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Men,Medicine,&PCs 



The artificial heart was just the beginning 

By DAVID DeJEAN 



The advance of 
knowledge: Professor 
Stephen Jacobsen, 
who helped design 
the original artificial 
heart, now runs his 
own lab, tackling 
biomedical 
engineering 
problems. 



he Compaq Por- 
table II sits on top of the controller 
console for the Jarvik-7 artificial 
heart. It is probably the most roman- 
tic use for a personal computer in the 
world. 

But that isn't really what this story 
is about. 

It's about science and magic and 
how we make our myths. This is a 
story about doctors on the cover of 
Newsweek, and a list of patients whose 
names ring in memory like those of 
astronauts: Barney Clark, Bill Schroe- 
der, Murray Haydon, Jack Burcham. 
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It's also a story about the years of 
hard work behind the magic, and the 
people who didn't make Newsweek 
but have continued to carry the work 
forward into new areas of knowledge. 

And, of course, it's a story about 
computers, because these days com- 
puters are part of every story. 

c 

^Talt Lake City is 
a fooler. It looks small against the dis- 
tant foothills of the Wasatch Range of 
the Rocky Mountains, but it's a siz- 
able place with an aura of success, 
and an anything-can-happen frontier 
spirit mixed with the no-nonsense in- 
dustriousness inherited from its Mor- 
mon founders. Its streets were laid 



of those companies is located north- 
west of downtown, near the capitol, in 
an old hospital building. Here Sym- 
bion, Inc., manufactures the artificial 
heart. 

The glory days for Symbion began 
on December 2, 1982, when a surgical 
team headed by Dr. William DeVries 
implanted an artificial heart in Barney 
Clark. 

The company that had made the 
heart was then called Kolff Medical. 
Dr. Willem Kolff was already famous 
as the inventor of kidney dialysis 
when he came to the University of 
Utah medical school in 1967. There 
he established the Artificial Heart 
Research Laboratory under the wing 
of his Institute for Biomedical Engi- 
neering, as part of his research into 



raised $22 million in a public stock 
offering. 

In 1984 Dr. DeVries moved to 
Louisville to work at the Humana 
Heart Institute. He quickly per- 
formed three more implants in late 
'84 and early '85. Although the artifi- 
cial hearts functioned flawlessly, 
complications from the implant sur- 
gery, including clotting, bleeding, and 
infections, felled all of the patients. 

Since then the artificial heart has 
been used frequently, not as a perma- 
nent replacement for the human 
heart, but as a bridge to a transplant, 
a temporary measure to keep a pa- 
tient alive until a donor heart be- 
comes available. 

There are 40 medical research cen- 
ters equipped to implant the Jarvik-7 



Symbion, the manufacturer of the artificial 
heart, is one of the oldest and most 
famous companies born of the University of Utah's 
technology-transfer program. 



out with a compass so that any ad- 
dress is a set of coordinates, easy to 
find. At the center, in Temple Square, 
is the Mormon Tabernacle. North is 
the state capitol. Due east, up the first 
slopes of the mountains, is the Uni- 
versity of Utah. 

These three pivot points of the 
city — religion, government, and edu- 
cation — have done much for it. The 
Beehive State has made its university 
a place of preeminence, especially in 
the practical sciences of medicine and 
engineering. And the university in 
turn has given back to the state econ- 
omy a flock of companies built 
around technology developed by uni- 
versity staff and laboratories. In re- 
cent years the careful husbandry of 
the university's "technology transfer" 
program has created Research Park, a 
high-technology office park just 
south of the campus, and scattered 
more companies and licensees across 
the city and the country. 

One of the oldest and most visible 

David Dejean is a senior editor of PC/ 
Computing. 



the development of artificial organs. 

In the late 1960s the AHRL was 
under the direction of Clifford 
Kwan-Gett, a surgeon who had come 
to the university with Dr. Kolff. The 
AHRL designed the artificial heart, 
tested it in animals, and redesigned it 
until it took the shape it has today: a 
total heart replacement implanted in 
the body and powered by compressed 
air delivered by tubes that pass 
through the skin. An external console 
controls the pneumatic action of the 
heart. Diaphragms relax to let the 
heart's chambers fill, then expand un- 
der pressure to force the blood from 
the right side of the heart toward the 
lungs, and from the left out into the 
body. 

The AHRL hired Robert Jarvik as 
a design engineer in 1971. A decade 
later, in December 1982, William 
DeVries made history by implanting a 
Jarvik-7 made by Kolff Medical in 
Barney Clark. Clark lived for 112 
days, and the eyes of the world were 
turned on Salt Lake City. 

The following year, Kolff Medical 
changed its name to Symbion and 



heart or a ventricular-assist device 
that is based on the same technology 
but doesn't require the removal of the 
natural heart. By this summer, 106 
Jarvik-7s had been implanted as tem- 
porary measures. 

With artificial-heart prices at 
$20,000, controller consoles at 
$75,000, and an expanding line of re- 
lated products, Symbion is a thriving 
business. Its corporate offices and 
labs occupy a newly refurbished 
building that used to be nurses' quar- 
ters for the old St. Mark's Hospital. 
Here, parts inventories are tallied, de- 
velopers labor over documentation 
and CAD systems, a huge milling ma- 
chine grinds out molds for the heart 
chambers — and in one small room, 
some three dozen artificial hearts and 
ventricular-assist devices pump away 
in endurance tests. The room pulses 
like the sound track of a cheap horror 
movie. The lubLUB, lubLUB, lub- 
LUB, lubLUB fosters an uneasiness 
that is curiously intensified by the 
knowledge that these are robot or- 
gans, not real ones. 

In the room next door, a Symbion 
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Circulatory Support System Model 
III E — a controller console — is 
hooked up to an artificial heart. The 
heart circulates water through a 
plexiglass structure that approxi- 
mates the volumes and pressures of 
the human circulatory system. 

The controller is a chest-high met- 
al cabinet whose front panel is lined 
with dials and gauges and alarm indi- 
cators. Inside is a plumber's night- 
mare of pipes and 
gizmos, emergency 
air tanks, and back- 
up batteries. On top 
sits a Compaq Por- 
table II computer. It 
is running a pro- 
gram called Comdu 
— for Cardiac Out- 
put Monitor and 
Diagnostic Unit — 
which monitors air- 
flows and pressures 
in the pneumatic 
drive lines leading 
to the artificial 
heart. The readings 
appear in graph 
form on the com- 
puter's screen. 

The controller 
originally used an 
Apple II. After Bar- 
ney Clark's surgery, 
the Apple was trad- 
ed in for a Compaq 
Portable, and then 
upgraded to a Com- 
paq Portable II with an 80286 proces- 
sor. David Jones, the software develop- 
er who maintains Comdu at Symbion, 
likes the resulting speed improvement. 
"With the 286 the [Comdu] program 
runs a lot faster. I used to hit a button 
and wait. With this machine it comes 
right back." The Comdu program is 
getting better, too. It's ail custom code, 
and the current version is written in 
Microsoft C. ("I'm stamping out as- 
sembler," says Jones.) 



two 360K 5 1 /*-inch disk drives. The 
Comdu program can save a data his- 
tory to disk at one-minute averages or 
beat by beat. The low-capacity drives 
can hold four or five days' worth of 
typical data, says Jones — and they're 
relatively klutzproof. So is the 
Comdu software: it's write protected, 
though not copy protected. It was 
once copy protected, but the protec- 
tion scheme wouldn't allow the disk 




he Portable II 
isn't the same Compaq you could buy 
off a showroom floor, but it wouldn't 
be hard to put together. It comes with 



to be write protected, and too many 
doctors wound up reformatting their 
program disks. 

Inside, one of the Compaq's expan- 
sion card slots holds a Hayes 1,200- 
bps modem, which gives the system 
some remote dial-up capability for 
monitoring and system diagnostics. In 
the other slot, a Data Translation 
2801 board provides analog-to-digital 
and digital-to-analog data conver- 
sions to measure air volumes and 
pressures and run some indicator 
lights and alarms on the controller. 

The Compaq sits on top of the con- 
troller console so that it's easy to ser- 
vice and easy to move from one con- 
troller to another. Symbion equips 
each research site with two control- 



The graph drawn by 
the Comdu program 
has a line for each 
side of the heart — a 
" primitive" use of 
computers, but 
effective 
nonetheless. 
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Jers but with only one computer. 

The graph on the computer screen 
has one line for the right side of the 
heart, one for the left. The screen dis- 
plays Filling Volume and Assist De- 
vice Output for both sides, as well as 
the pulse rate. Like an X ray or an 
electrocardiogram, the Comdu graph 
says nothing to the untrained eye. But 
to the surgeons and engineers who 
bring years of experience with animal 
and human patients to the display, it 
speaks volumes. 

"The purpose of the display is to 
allow you to operate the heart so it 
automatically regulates the cardiac 
output," says Dr. Kwan-Gett, now 
medical adviser to Symbion. "The 
important thing is that you don't want 
the right heart to pump more than the 



rolls over, and sleeps on it, the com- 
puter sets off an alarm. But you can 
also see it immediately on the wave- 
form if the alarm doesn't go off. 

"I remember back with the Barney 
Clark case it was discovered through 
the waveform that some blood had 
gotten onto the transducer in the air 
lines and was actually blocking the 
flow. That was fairly readily recog- 
nized from the waveform and correct- 
ed by cleaning. 

"We've only had one case of a bro- 
ken heart valve, and that was in Bar- 
ney Clark, the very first patient. The 
computer was crucial there in assess- 
ing the function of the right and left 
hearts and allowed immediate adjust- 
ments to be made that saved his life." 

Dr. Jarvik and Dr. Kwan-Gett are 



"Later on, when the heart is fully 
implantable, I think you want the computer 
to adjust the output to match the patient's 
demands/' says Dr. Kwan-Gett. 



left can handle, because if you do 
you're going to overload the lungs. 
The computer allows us to adjust the 
left heart so that we won't get any 
lung congestion. Then after that it al- 
lows us to keep an overall track of the 
output on a beat-to-beat basis over a 
long period of time. In addition to 
that, there's some fine tuning. Driving 
the right heart, or driving both hearts, 
we can adjust the driving pressures, 
we can adjust the pulse rate, and we 
can adjust what we call the percent- 
age systole-to-diastole ratio, or the 
on-time and off-time during each 
pulse. And you can kind of treat the 
system and optimize it so you're not 
overstressing the membrane that 
you're pumping, and hopefully by not 
overstressing you're doing less blood 
damage and promoting longevity. So 
by analyzing the various waveforms, 
the computer lets us optimize the 
driving conditions." 

The basics are pretty easy to learn, 
according to Robert Jarvik. The com- 
puter "can assess whether there are 
certain simple but critical problems. 
Like if a patient kinks the air line, 



just two names on a long list of people 
once at Utah, now scattered across 
the country, who contributed to a 
classic case study in innovation. Daz- 
zling intellectual achievements in de- 
sign and materials engineering, virtu- 
osic surgery, brilliant advances in 
drug therapy, and the steady, plod- 
ding work of dozens of people — 
nurses in animal surgery, lab workers 
painstakingly layering polyurethane 
on heart molds, calf-sitters, software 
developers laboring to speed up code, 
machinists — enabled the team to put 
together a critical mass of ideas and 
technology. 

And to do something that had nev- 
er been done before. 



he new St. 
Mark's Hospital occupies a square 
block considerably south and east of 
the old St. Mark's, having followed its 
patients to the suburbs. An imposing 
but budget-conscious temple of heal- 
ing, with looming rough concrete 
slabs laced together by glass walk- 



ways, it bears testimony to the new 
realities of health care. 

Here Dr. Kwan-Gett practices car- 
diovascular and thoracic surgery — 
surgery on the heart, the major blood 
vessels, and the lungs. A compact 
man with a quiet manner, Dr. Kwan- 
Gett seems somehow out of scale with 
the new St. Mark's, mismatched with 
suburban medicine. He was Dr. 
Kolff s number two at the Artificial 
Heart Research Lab, and something 
of the laboratory, of research and aca- 
demics, still surrounds him. 

From the time the AHRL was 
founded in 1967 until he left in 1971, 
Dr. Kwan-Gett designed the early 
versions of the artificial heart, worked 
on the compressed-air systems that 
drove them, and led the surgical team 
that implanted test hearts in animals. 
Today, as medical adviser to Sym- 
bion, he trains the surgeons who 
come to Salt Lake City to learn the 
procedures for implanting the heart 
and the ventricular-assist device. 

Dr. Kwan-Gett speaks of the artifi- 
cial heart with a proprietary intensity. 
He bristles at the suggestion that it 
has proved unsatisfactory. "It de- 
pends on your terms of reference. I 
think the big problem with all the 
hype and publicity coming out of the 
university is that the University of 
Utah kind of presented this as a fin- 
ished item, which was ridiculous. 
This heart essentially worked the 
same way as it did when it was first 
made, almost 20 years ago. It hasn't 
changed substantially at all. It has re- 
finements. It clots less and is more re- 
liable, but basically it is the same de- 
vice as was the prototype, back when 
it was first made in 1969." 

Because the university presented 
the heart as a finished item, he says, 
"the public expected the patients to 
be up walking around, feeling well. 
And relative to those expectations, I 
think, the public feels that the heart 

Heart surgeon 
Clifford Kwan-Gett 
thinks premature 
publicity created 
unrealistic 
expectations for the 
artificial heart. 
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has been a failure, and not only the 
public but the scientific community. 
Had it been presented as a limited de- 
vice, I think people would have been 
very happy with it. 

"My real goal is to make one for 
permanent implant, so that when you 
put it in, it stays in and hopefully 
would work as well as or better than a 
transplant. Of course, we're a long 
way from getting to that goal, but 
that's the ultimate goal." 

The Symbion heart's use of com- 
puters is "primitive," Dr. Kwan-Gett 
says. "You adjust manually approxi- 
mately how you want it to pump and 
the computer keeps track of every- 
thing. But later on, when it's fully im- 
plantable, I think you want the com- 
puter to adjust the output to match 



Lake City, and that's Homer Warner. 
He can really tell you a lot about 
computers in medicine. He's streaks 
ahead of us." 

D . Homer Warn- 
er's office is tucked away in the base- 
ment of University Hospital. Its 
closed door is marked Medical Infor- 
matics. On the corridor wall is a dis- 
play case containing a brief history of 
the Artificial Heart Research Labora- 
tory, photographs of the eight artifi- 
cial hearts that have been used clini- 
cally since 1969, and an outline of the 
seven patients who have received ar- 
tificial hearts: seven sets of initials, 
each followed by the number of days 



he wanted computers to help him to 
manage and interpret it. His work 
over the last two decades has pushed 
both medical and computer technolo- 
gy to new frontiers as he and his 
fellows have searched for more so- 
phisticated tools: data-gathering in- 
struments, very large databases, arti- 
ficial-intelligence techniques, main- 
frame computers, ' and, recently, 
personal computers. 

The first result was Help, a hospi- 
tal information system that collects 
and categorizes patient data, then ap- 
plies some artificial-intelligence prin- 
ciples to suggest interpretations of the 
data to the attending physicians and 
to monitor potentially life-threaten- 
ing conditions. Help runs on Tandem 
mainframe computers and collects 



The Center for Engineering Design is stuffed with 
computers— WlicroVaxes, Sun workstations, 
Macintoshes — but Jacobsen is more interested in the 
results of his lab than in its tools. 



the patient's demands, so if the pa- 
tient is running or exerting himself 
the computer will automatically in- 
crease the output of the heart. Or 
when the patient relaxes, lies down, 
sleeps at night, the output can go 
down. The computer will monitor 
that and adjust the driving 
conditions." 

The computer, he says, will be an 
essential component of that success- 
ful device. "It will be just like it is on 
pacemakers, for example. Regular 
cardiac pacemakers have a miniature 
inboard computer." 

Dr. Kwan-Gett cites other applica- 
tions of computers in medicine: "All 
our CAT scans, nuclear magnetic res- 
onance stuff, all those are very highly 
dependent upon computers. And also 
for ultrasonic studies, for bone densi- 
ty, for kidney stones. And now they're 
starting to use them for automatic 
monitoring of blood glucose, auto- 
matic injection of insulin, that type of 
thing. 

"Actually, if you're interested in 
computers in medicine, one of the 
world authorities in that is in Salt 



the patient survived after implanta- 
tion and the cause of his death. 

It's odd that the display is located 
here. The Informatics department 
and the artificial-heart program have 
no direct connection, a point that Dr. 
Warner stresses early in conversation: 
"I have not personally worked on the 
artificial-heart project. We did a lot 
with patient monitoring and that sort 
of thing, but I don't want you to think 
that I was a prime mover in the artifi- 
cial-heart effort, because I haven't 
really contributed there, I'm afraid." 

But the intellectual links are there. 
Dr. Warner began his work on com- 
puter analysis of patient data in the 
late 1950s, as head of the cardiovas- 
cular laboratory at Latter Day Saints 
Hospital in Salt Lake City. 

"Warner was one of the very first 
to get computers involved with medi- 
cine," says Dr. Kwan-Gett. "When I 
first came here, he was the one, for 
example, who used a computer to just 
look at the pulse waveform and from 
it try to get an estimate of cardiac 
outputs." 

As Dr. Warner gathered more data, 



data from all over University Hospital 
through a variety of interfaces, rang- 
ing from computerized instruments 
that analyze blood chemistry to pa- 
tients sitting at terminals and entering 
their own medical histories. 

"The system may look at blood-gas 
tests, for instance, and decide the pa- 
tient has acute respiratory acidosis," 
says Dr. Peter Haug, also of the Med- 
ical Informatics department. "That 
information goes back into the pa- 
tient's record, and the physician out 
on the floor knows what the computer 
thought." 

The capabilities of the Help system 
and the name of the department Dr. 
Warner created point to his goal for 
computers in medicine. He defines 
"medical informatics" as the rear- 
ranging of medical knowledge in a 
form that will make it more useful for 
decision making. 

"That involves a lot of things," he 
says, "not only building expert sys- 
tems, but things like CAT scanners, 
where you're essentially taking infor- 
mation and with the help of a com- 
puter rearranging it so you can get 
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more information in a more useful 
form. You can see the brain or what- 
ever structure you're looking at in any 
plane. " Medical informatics has 
sprung up only very recently, "be- 
cause of this powerful new tool we 
have to do this rearranging, which is 
the computer." 

New computers mean new ar- 
rangements. Dr. Warner's latest pro- 
ject is a microcomputer-based system. 
Like Help, it involves patient records 
and expert systems. But this time the 
purpose is not clinical support but 
medical education. The system, 
which runs on a network of Macin- 
toshes, is called Iliad. 

"It's a way of rearranging medical 
knowledge again," says Dr. Warner. 
"The purpose of it is to try to convey 
that knowledge to medical students in 
a problem-solving setting." Iliad is an 
attempt to do nothing less than to 
automate the procedure that lies at 
the center of the practice of medicine: 
differential diagnosis. 



I 



Had makes a di- 
agnosis just as a physician would: it 
elicits statements about a patient — 
symptoms, observations, test re- 
sults — an d draws a conclusion. The 
diagnosis is expressed in probabilities: 
"If the patient has symptoms A and 
B, then there is an X percent chance 

that the illness is " If a cough is 

the symptom, Legionnaires' disease 
ranks high on the list. A cough and a 
fever? The position of Legionnaires' 
disease on the list of possibilities 
drops dramatically. And as the sys- 
tem's knowledge of a patient's condi- 
tion grows, the percentages of some 
probabilities rise. 

Iliad moved out of the develop- 
ment phase and into the hospital 
wards this summer, with medical stu- 
dents entering patient information, 
comparing their diagnoses to Iliad's, 
following the system's reasoning pro- 
cess. The elements of that process are 
much the same as those of the Help 
system: patient data, knowledge base, 
data dictionary. But the interaction 
creates new challenges. 

"Here the challenge is the man- 



machine interface," says Dr. Warner. 
"How do you present that knowledge 
in such a way the student can digest 
it? And how can he move back and 
forth in it, how can you build the sys- 
tem so it understands what the stu- 
dent is telling it, and then how can it 
lead the student through that optimal 
path for working up a patient? 

"We settled on the Macintosh be- 
cause it has such a wonderful inter- 
face. We didn't want to teach medical 
students about computers, we wanted 
to teach medicine to medical stu- 
dents. They can 
learn the Macintosh 
very quickly, and it's 
just a whole different 
world from the key- 
board kind of orien- 
tation that other sys- 
tems have." 

Iliad stands on 
the shoulders of the 
Help system in an- 
other way as well: 
"We have a large 
database that we 
can use to derive 
any of these statisti- 
cal estimates. We've 
got over half a mil- 
lion patients on that 
Help database." 

The statistical 
orientation and the 
large database make Iliad a powerful 
teaching tool, but it has applications 
far beyond education. A computer 
system that can make diagnoses is a 
powerful idea: a rule-based system 
that never overlooks a relationship 
among symptoms, no matter how ob- 
scure, and that can see not just the 
number of patients one doctor can see 
in a lifetime but the volumes of pa- 
tients that flow through a place like 
LDS Hospital. "We'll be able to pro- 
vide services to some doctor practic- 
ing all by himself in some remote 
area," says Dr. Warner. "That's 
where these expert systems may find 
their most dramatic application." 

The barrier to putting Iliad into the 
doctor's office right now is the effort 
it takes to get enough patient data 
into the machine. "That all has to be 
done manually." 




Comdu in the 
operating room: The 
program graphs fill 
rates and volumes so 
surgeons can 
properly regulate the 
artificial heart. 
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Beyond the question of the work 
involved, will doctors resist the com- 
puter as an interference in their pro- 
fessional duties? Dr. Warner thinks 
not. "When you think of the comput- 
er's potential as a quality-control de- 
vice, it will be a tremendous tool for 
protection against malpractice. 

"My gut feeling is that very soon 
now it's going to reach a point where 
people are going to demand it. Those 
kinds of systems are going to be rec- 
ognized before very long as allowing 
the physician to do a better job. Once 
that happens, it's going to be mal- 
practice if you don't do it, because all 
of a sudden you're no longer suffi- 
ciently well equipped to take on the 
task. If you make a mistake, you're 



This is the domain of Stephen C. 
Jacobsen. In 1967, when Willem 
Kolff started the artificial-organs 
program at Utah, Jacobsen was work- 
ing on his master's degree. 

"I'd always liked designing things, 
so working with the design of medical 
stuff was really great," says Jacobsen. 
"Dr. Kwan-Gett and I worked to- 
gether on both hearts and kidneys." 

After he finished his master's de- 
gree, Jacobsen worked in the artifi- 
cial-heart lab until he left Utah to 
work on a Ph.D. at MIT. 

"When I got back here I watched 
what happened with the artificial 
heart, but I stayed out of it, because 
frankly it was just very political. So I 
worked with artificial arms and artifi- 



fined by the problem, so early on we 
might have a project that requires 
some basic physics and some chemis- 
try, and that's the kind of people that 
are involved with it, and as it goes on, 
the flavor changes to a group of peo- 
ple who are more interested in appli- 
cations. People are magic, and if you 
manage the environment and not the 
people, then you get the results that 
we get." 

Two CED projects in particular — 
the Utah Artificial Arm and the 
Utah/MIT Dextrous Hand — have 
attracted a great deal of attention. 
The Utah Artificial Arm is an electri- 
cally powered device for amputees, 
controlled by the electrical signals 
generated by muscles in the wearer's 



Dr. Warner's Iliad system, on a network of 

Macintoshes, is an attempt to do nothing 

less than automate the procedure 

that lies at the center of the practice of medicine: 

differential diagnosis. 



leaving yourself open to criticism. 

"That's the way it is in medicine. 
You go for a long time with a lot of 
skeptics about a given technology. 
Then, almost overnight, it becomes 
malpractice if you're not doing it." 

The University of 
Utah's Merrill Engineering Building 
looks like a high school — a high 
school that's been taken over by its 
science club. A huge turbine engine 
dominates the entrance hall. Display 
cases that anywhere else would be 
filled with basketball trophies instead 
hold spidery little cars, all wheels and 
wire and rubber bands, the winners of 
forgotten design competitions. 

School is out, and the echoing hall- 
ways are dimly lit by sunlight filtering 
through classroom windows. But up 
on the third floor, in the Center for 
Engineering Design (CED), chaos 
reigns. The center's big laboratory is 
being remodeled, and the contents 
have temporarily been crammed in a 
jumble in a much smaller lab room. 



cial kidneys." 

Jacobsen started the CED in 1973. 
"We still do medical things, and we 
still do technical things. There's 
probably a larger technical compo- 
nent in what we do than there is in 
the heart. That sounds blasphemous, 
but the heart's a very difficult prob- 
lem, and they do a lot of cut-and-try. 

"We do robotics, we do medical 
development, we do interactive ro- 
bots, we build micro things. We're 
building micro electrical systems, ex- 
tremely small things." The lab has 
done design projects for a variety of 
corporate and governmental clients, 
ranging from Walt Disney to the U.S. 
Navy, for which it designed a tele- 
operation system — a remotely operat- 
ed robotic hand. 

Jacobsen's description of the lab's 
operation is casual: "The game is to 
find things that are fun and then have 
enough of them so we can keep the 
people we want to have here busy." 
But he makes the process of structur- 
ing a research program sound chaotic. 
"We sort of use the muddle method. 
Who's on the team almost gets de- 



shoulder and remnant limb. The arm 
and its related control technologies 
are marketed by a technology-trans- 
fer company, Iomed, Inc., in Salt 
Lake City. Iomed also markets a 
CED-developed electronic device 
that administers drugs through the 
skin without injection. 

The Utah/MIT Dextrous Hand 
came about, says Jacobsen, because 
people kept saying the artificial arm 
should have a more capable hand. "I 
thought that was a great idea and 
started thinking about what we would 
have to do." 

That thinking led him to the con- 
clusion that he needed to understand 
more about manual dexterity: how a 
hand applies force to hold an object, 
and how its tactile senses provide 
feedback to keep the force appropri- 
ate to both the object and the task be- 
ing performed. And that led to the re- 
alization that there was no proper 
laboratory tool for doing research on 
dexterity. 

Jacobsen and a colleague at MIT, 
J.M. Hollerbach, launched a project 
to develop such a tool. The result was 
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NFL FOOTBALL FANS! 



Predict the Winners! 
Point Spreads & Final Scores! 
Fast and Easy-to-Use! 

SCORECAST MAKES YOU 
THE EXPERT! 

"The program has obinously been designed by someone 
whose head is seriously into football statistics . . . Other 
software vendors should take a hint from Scorecast's design 
and try to make their user interface as intuitively 
appropriate. " —PC Week 

"Scorecast is worth more than 500 inspired hunches . 
A fun, easy and quick way to analyze thousands of team 
statistics and project realistic scores. Once you enter the 
current year and understand how to select the functions 
you can put the users manual away. " —PC World 



FEATURES: 

□ Database, graphics, printouts and predictions. 

□ 2S on-screen barcharts for every game. 

□ Preloaded with over 50,000 statistics. 1983 to present season. 

□ Ready to run! Includes current season's schedule. 

□ Use it year after year. . . 

□ Finetunes itself throughout the season for optimum performance. 

□ Scorecast uses tested formulas and hundreds of calculations to forecast 
final scores, winners and point spreads. 

□ Considers passing, rushing, turnovers, scoring efficiency and 
dozens of other competitive factors. 

□ Weighs schedule difficulty, recent game performance, home 
fieldadvantage, common opponents and more! 

□ Scorecast is written in machine code which gives a level of 
responsiveness rarely in programs of any land! 

□ On-screen or hardcopy printouts of team performance, ranking sheets 
and point spread listings. 

NEW FEATURES FOR VERSION II: 

□ Uses your system' s available memory to load up to 10 seasons of 
week by week game statistics. 

□ Super Bowl preview: Forecast all remaining games of the season to 
predict final team standings and Super Bowl game. 

□ Modify Scorecast's standard formulas and test your own prediction 
theories 

□ Print a detail sheet for any game. All ' stats'' for both teams on a single 
printout. 

□ Power ratings" for each team. 

EASYTO UPDATE FROM YOUR LOCAL NEWSPAPER . . . 
OR YOU CAN UPDATE BY MODEM: " 

Datafiles are updated every Tuesday night for the previous week's 
games, pre-season through the Super Bowlfrom General Electric s GEnie 
or Computer Sports World (CSW). 

The Hie takes less than five minutes to download at 1 200 baud and 
includes the entire season- to- date "stats.'' With both GEnie and CSW 
you are only charged for your time on line, there are no additional 
charges for the data file, or long distance charges. 




$64.95 



START THE SEASON RIGHT! 
REQUEST SCORECAST TODAY! 

Complete program with four years 'stats" and manual (not copy 
protected). Add on $3.00 for shipping and handling. 

To order by VISA or Mastercard, call Toll- Free: 
1-800-223-6596, or 1-818-335-7007 in California 
Dealers, call Navarre: 1-800-328-4827, extension 1765 



' .^r MAKES 




— 

az 

< 

y 

> 
as 
u 

as 

u 

Q 

< 

a: 

z 
o 

© 
© 

X 




Update 111 Analyze IM TTWSDI Forecast <fZJ 



10 

18-53 
137 
7-44 
126 
3-24-1 
6-39.0 
2-1 
10-96 



I 

1 

45-15' 
21' 
2-21 
6 

12-18- 
3-46. 

10^75 



jpTEcTT^eTecTanotJeTSSr 

[Ll:T*anLock, [j)=M*tt Stats, [Spacelar] = ftnala*e, [♦] or I Enter] =Forecas t 



The built-in database pats detailed "stats for every 
preseason, regular and post-season game tight 
at your fingertips. 



Iradewind Software . t . 

Analysis As of... n ■^ S S gn^^n ttJBB 

Uon * Lost -Super Bowl I^^W^^g'ica 'o' Bears 



•Analysis 
fUon & Los t 

-v/s^ahe^- 

Pts/Yd H 



Iradewind Software 
As of... 85-86 



>t hone- 



•RADEWIND 
SOFTWARE 

5) 222 North Glendora Ave., Suite 243 
Glendora, California 91740 



Runs on IBM PC or 
compatible, 128kB of Ram, 
1 disk drive, DOS 2.0 or 
higher Mono or color 
(graphics adapter not 
required.) Printer optional. 
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23 on-screen barcharts! They size-up every important 
competitive angle for every game. 



Beautifully Simply 
Simple Beautiful 



Consider this: How many Pixie menu 
selections does it take to create a complete 
bar chart - with annotation, axes, title, and 
legend? Just one. 



Pixie BUXIR0HI.P1X 



How many menu 
selections are needed 
to change the bar 
values? Add to the 
title? Change the 
axis scaling? Add 
more bars? Would 
you believe... none. 



COMPUTER GRAPHICS MARKET 




Deep down, you know why you invest in 
graphics: you want to look good. You want 
to impress, to entertain, to inform, to sell. 

Pixie can make you look good. Just 
because it's simple doesn't mean it 
isn't beautiful - great color, shaded 
backgrounds, clean typefaces, drop 
shadows, 3-D effects, and more. 
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Zenographics introduces Pixie, a 

new charting and drawing program 
with the simplest, most obvious user 
interface yet devised for presentation 
graphics. 
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COMPUTER GRAPHICS MARKET 
WORLDWIDE 

mercial/lndustrlal by Application 
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In technical terms, it's called direct 
manipulation. To you, it means instant 
learning - and because it's so visual, 
Pixie is one program you'll never forget how to use. 

Based on Microsoft® Windows, we think Pixie is the best 
example yet, in any software category, of the power of the 
graphical user interface. 



Business Graphics ■■ CAD/CAM/CAE MM Other 



Take a look at the slide on 
the left. Does it look like it 
could be created by a 
graphics amateur? In 10 
minutes? With a $195 
graphics package? 
Thousands of Pixie users 
are making this very 
image: it's Lesson 3 (just 
six pages) in the Pixie 
manual! 



Pixie is Zenographics' 
newest winner. It connects 
beautifully with our flagship product Mirage - the PC- 
based tool of choice for graphics professionals. Through 
Mirage, Pixie gains access to the best and most complete 
output device drivers, and to the artistic expertise of 
thousands of Mirage power-users worldwide. 
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User interface 
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a device with three fully articulated 
fingers and a thumb, a mechanical 
hand controlled by several Motorola 
68020 processors and designed to 
work as much like a real hand as pos- 
sible. Nine hands were built for uni- 
versities and research institutions, 
which use them to study sensor tech- 
nology, computerized control sys- 
tems, and the design of more special- 
ized robotic tools. 

The Center for Engineering De- 
sign's computer room — right off the 
cluttered room that serves as confer- 
ence center, seminar suite, and recep- 
tion area— is packed with Apple 
Macintoshes and Sun workstations 
for computer-aided design. Some 
hanging plastic protects a more or less 
climate-controlled area for a handful 
of Digital minicomputers. 

Jacobsen, however, is more inter- 
ested in the results of his lab than in 
its tools. "We do a lot in a lot of areas, 
but we never talk about it. For exam- 
ple, we probably have the biggest 
plastics fabricating facility of any lab- 
oratory like this in the United States. 
I go to MIT, Stanford, all these 
places, and we've got more stuff. The 
difference is their deal is to study it 
and write papers about it. We just use 
the stuff. We know how to use it, we 
could write papers on it, but that's not 
what we do. What we pride ourselves 
on is making things work." 

When pressed, however, Jacobsen 
will tick off some of the available 
tools: "Well, we've got three Micro- 
Vaxes, a Digital 11/750, we've got 
some Suns, and we've got some other 
stuff coming, and we've got 20 Macs. 
There's a stripped-down Sun that's 
used with Condor, which is the lan- 
guage for controlling the hand. 
There's another Sun coming that's 
going to be a development system 
that has to do with a whole bunch of 
control functions for the teleopera- 
tion system. 

"Some of the Vaxes are running 
systems to support design. We've got 
VTI software to design integrated cir- 
cuits. We've got the Case system for 
the design of printed-circuit boards. 
And we've got Ansoft's system for 
electromagnetic field modeling, 
Matrix x for doing dynamic systems 



modeling. So there are four really 
substantial software packages that are 
used for the design of mundane 
things like PC boards, all the way up 
to doing exotic things like field 
modeling. 

"We've also got things like Versa- 
CAD for the Macintosh and probably 
70 other software packages to do all 
our word processing and designing 
graphics. So there's a low level — the 
design of mechanisms and machinery 
and administrative stuff— that's all 
done on the Macintosh, and the Digi- 
tal systems do those four major soft- 
ware packages, and the Suns are tied 
up with robotics and so on. Oh, yeah, 
we've got a five-axis Monarch mill in 
the basement, and we do some work 
on transferring databases on machine 
parts into the language for it. We're 
also getting a numerically controlled 
lathe. So I guess we're doing it all." 

Not only does the CED use com- 
puter systems, it designs them: micro- 
processor-based control systems for 
the Phoresor drug-delivery device, 
for the Utah Artificial Arm, and for 
the teleoperation devices. But Jacob- 
sen, even with his engineer's love of 
problems to solve and tools to use, 
isn't ready to turn the world over to 
digital computers. And he sees clear 
limits to the problems that engineer- 
ing, manufacturing, and materials sci- 
ence can solve. 

For example, he thinks such ideas 
as fully functional artificial hands 
that attach to amputees' wrists will 
remain in the realm of science fiction 
for the foreseeable future. The stum- 
bling block, he says, is complexity. "If 
you look at a real arm and just look at 
the parts count, it is enormous. 

"As an engineer, if you look at biol- 
ogy you get depressed because you 
realize that in the media you work 
with now, like metal and silicon and SE 
so on, you can't do those kinds of * 
things. I think the real answer in the 3 
world of biology is biology, in silicon § 
it's silicon, and in wrenches it's £ 
wrenches. | 
"The way we're going to have bet- i 
ter health care in terms of prosthetic » 
limbs and hearts is by understanding | 
biology and building them that way. | 
Biology can make things like nothing Z 
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else on earth. If it can build things 
like arms, the brain, hearts, that's the 
way to do it. And that is engineering. 
I mean, if you knew how to run biolo- 
gy, it would be engineering." 

Is Jacobsen implying that a totally 
implantable artificial heart isn't 
possible? 

"Well, a totally implantable heart 
will beat 90 million times a year. I can 
take a piece of their best rubber — and 
it's good for maybe three years? But 
in your heart the rubber would be 
down inside, there's stuff being de- 
posited on it, very active chemicals 
penetrating the surface. It's Star Wars 
down there, right? Maybe they'll do 
it, but I have doubts. I don't think 
they can do it with the classical tech- 
niques in a way that somebody would 



Robert Jarvik is setting up shop, start- 
ing all over again. 

His office is dominated by what 
seems like half an acre of black glass- 
and-leather desk. A credenza to one 
side is littered with his accomplish- 
ments, and as he talks about the ab- 
stractions of development and inno- 
vation he turns often to the physical 
objects for support: a tiny electric 
motor, a valve machined from solid 
titanium, an artificial heart with its 
right and left sides held together by 
Velcro. 

Across from the desk, framed mag- 
azine covers sketch the history of the 
media's love affair with the Jarvik-7 
heart — an array of brightly colored 
photographs of the designer, the sur- 
geon, the patients, the heart itself. 



and he's disappointed by the loss of a 
platform for developing his ideas. 
"We did a lot of work to develop the 
research capability [at Symbion]. I 
had the idea for the intraventricular 
heart when I was fired, but if I had 
the company now I could do that very 
readily. To my knowledge they're not 
working on a permanent implant de- 
vice there." 

The intraventricular artificial heart 
is an idea for a miniature heart that 
would be inserted into the natural 
heart. "So the device is very small. 
The favored design now is a rotary 
blood pump that would be about the 
size of an egg. It would have one mov- 
ing part, and it would be surrounded 
by the natural heart muscle, so that 
would protect against infection. The 



The key design problem for his new heart, 
the three-dimensional design of the blood-pump blades, 
is a challenge Dr. Jarvik plans to tackle with a 
386-based PC and a regular CAD system. 



want to have it, other than somebody 
with a gun to their head. 

"If you sit back and ask is this 
worth the society's money, and in fact 
is it worth old Frank's time — they're 
going to stick this thing in his body 
and he's going to feel like hell — some- 
body logical would answer it's a ways 
off. I just think that what will happen 
if we wait a little bit and understand 
biology is that we'll grow another one. 
Old Frank starts getting sick, so we'll 
grow him a heart." 

So the costs, financial and human, 
just don't justify the benefits of the 
artificial heart? 

"To put it in simpler terms, it 
didn't work. They got their nickel and 
put it into the slot — you pay your 
money and you take your chances — 
and none of them worked." 

*^^ie new head- 
quarters of Jarvik Research is a long 
way from the old St. Mark's Hospital. 
Halfway up a high-rise hard by Lin- 
coln Center in Manhattan's West 60s, 



Dr. Jarvik's own history has been 
stormy. He joined the staff of the Ar- 
tificial Heart Research Laboratory in 
1971 with a master's degree in biome- 
chanical engineering and a job de- 
scription as a designer. He started 
medical school the next year and re- 
turned to the laboratory in 1976. 

When Willem Kolff founded Kolff 
Medical to manufacture and sell the 
artificial heart, Dr. Jarvik became an 
executive in the company, but the 
two quarreled bitterly over the timing 
of the public stock offering. Eventu- 
ally Dr. Kolff bowed out, leaving Dr. 
Jarvik in control of the renamed Sym- 
bion. After the public offering in 
1983, Dr. Jarvik became chairman of 

the board. 

In early 1987, Dr. Jarvik vigorously 
opposed a takeover offer from Sym- 
bion's venture capitalists, the War- 
burg, Pincus Capital Company. He 
lost. In April of that year, he was re- 
placed as chairman of the board. 

He left Salt Lake City and moved 
to New York, where Jarvik Research 
is pretty much a one-man shop. Dr. 
Jarvik remains committed to research, 



control would be fairly straightfor- 
ward, with a feedback system adjusted 
to the natural tendency of the heart 
through the pacemaker function." 

The pump would replace the natu- 
ral valves of the heart, Dr. Jarvik says. 
"If you needed total heart support, 
you'd put one of these devices in the 
cavity of the left and another one in 
the cavity of the right ventricle." 

The key design problem, he says, is 
the three-dimensional design of the 
blood-pump blades. Bladed rotary 
pumps in the past have caused dam- 
age to red blood cells. The blading, he 
says, "is an excellent problem for a 
computer. I'm going to do that with a 
PC with a regular CAD system for 
better 3-D design technology." He is 
actively shopping for his CAD system 
and has narrowed the field to two 
80386-based systems. 'Til let you 
know what I decide." 

Personal computers, says Dr. Jar- 
vik, have influenced popular attitudes 
about what can be accomplished. "I 
can remember doing my biomechan- 
ics master's in 1970. We had the old 
punch cards to do statistics with, and 
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WHY ARE PEOPLE 
CHANGING FROM $500 PROJECT 

^MANAGEMENT PACKAGES 
^fjO $99 INSTAPIAN? 



7 



1, 



The Project Planning and Presentation System 

that works the way you think. 



iil've used Superproject Plus <& 
Harvard II. InstaPlan is clearly 
superior J 9 

Tim Malagon, President, Project 
Information Services Corporation. 



An Air Tight 30 Day Guarantee.Try out 

InstaPlan for 30 days. See how much more 
effective it makes you. If you're not 
completely satisfied, we'll cheerfully refund 
your money. 



UMy work at Chase Manhattan is 
more organized and my planning 
more effective. InstaPlan helps 
present my ideas. 99 

Douglas Price, Vice President, 
Chase Manhattan 

InstaPlan helps you organize your 
project in natural "top down" outline 
form. First you establish objectives 
and costs.Then define activities. 
Assign time, people and present 
results in a professional graphic form. 

UBrown and Caldwell has been 
using InstaPlan for several months. 
We have decided to adopt it nation- 
wide for our 1 60 project managers. 
We believe it can improve our ability 
to win contracts and to successfully 
manage them in today's competitive 
market99 

Richard Aberley, President, Brown & 
Caldwell Consulting Engineers 

InstaPlan makes your work easier. 
Expense graphs. Schedule tables. Cus- 
tomized Gantt charts showing schedule 
connections in page or wall size. With 
InstaPlan presentation graphics, people 
can quickly see responsibilities and 
deadlines. 

HI like the ability to track the 
actuals of when tasks are 
completed.99 

Larry Fortune, Director, Product Design 
and Development, Fife Corporation. 

InstaPlan's Tracker option lets you 
compare status and progress against 
your plan. With it, you'll spot timing, 
workload and budget problems before 
they occur. 



Harvard Total Pro,ect Manager .s a trademark of Software Publ.sh.ngCorp 
Superproiect Plus is a trademark of Computer Associates 
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Tico Sauce Rollout 
GAHTT UIEU 



19 26 2 
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♦ Product Development 

♦ Market Research 

- Conduct Survey 

- Conduct Focus Groups 

- Develop Buyer Profile 

♦ Market Test 

• Select Test City 

♦ Establish Resellers | 

- Arrange Test Stores 

- Sign Dealer Contracts 
Train Salespeople 

- Stock Product 

- Conduct Test 

* Key Market Introduction 

- Contract uith Distributors 

- Sales Training 





Fully 70% of the InstaPlan users we 
surveyed have tried the competition. 
So if you're dissatisfied with the pro- 
gram you're using now, we invite you 
to find out why so many people are 
switching. And if you're new to project 
planning software, it makes sense to start 
with the best. 

At $99, InstaPlan proves 
that high-power doesn't 
have to carry a high- 
power price tag.' 



InstaPlan Basic System 

. 600 Activity capacity (640K RAM) 

• 1 1 level outline of activities (WBS) 

• Duration or man-hour estimates 

• Unlimited schedule connections 

• 1 1 level resource outline 

• individual calendars per person 

• Resource levelling and smoothing 

• Focus selects activities for screen or pnnt 
. 7 View, color control, many reports/charts 

• Presentation Gantt Diagram shows schedule 
connections in page or wall sized format 

. Data transfer to l -2-37dBase UP 

• Context sensitive onscreen help 

• Users manual with tutorial 
Tracker Option 

• Allows you to freeze baseline plan 
. Input actual schedule and resources used 
. Variance mode of Gantt, Spreadsheet, Loading 

views show detail change from baseline plan 

• Variance and perform ance charts and reports 

$99 ORDER TODAY. NO RISK. 

800-852-7526. 

Recommended Configuration: IBM PC/XT/AT or compat 
ible 640K RAM (512K minimum), Hard Disk or Dual Floppy. 
Printers Supported: IBM Proprinter & Graphics Printer, 
Epson FX/MX/RX/LQrOkidata Plugn Play 92/3 Microlme 
192/3, 292/3* Toshiba 351* and HP Laserjet Plus 
*(72x 120dpi, B/W). 



flnstaPlan 



99 




Mill Valley. CA 94941 (415) 389 1414 

PCC 9/8 



□ 5K"Disk 

□ 3^" Disk 



InstaPlan Corporation, 655 Redwood Highway 

□ Send me InstaPlan $99 

□ Send InstaPlan with tracking option $169 
Add $6.00 shipping and handling. $10 Canada $20 International 
California Residents, add 6% Sales Tax 

□ Send me more information on InstaPlan 

□ Check enclosed nvisa □ MasterCard □ Amer.can Express 
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Why Kill Yourself 
Searching Eor Files? 

store and retrieve files than with ^l^^^^Tf^^- 1 ? ^ a far more sensible" way to 
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1. Just pop up an 
electronic fileroom 




3. select a file cabinet . . . 5. and open a drawer! 



You'll find your files - right where they belong - every time- With electronic fife 






Copying, moving or 
archiving files becomes 
a simple, visual transfer 
from drawer to drawer 
- even between hard 
disks and diskettes! 




^S^^SifS^T^^ is easier ' faster - and much - much better ^ 

Electronic ille Cabinets than sorting or searching through all kinds of unrelated 

a in? ™?; th H 0V ? t0gether by traditi0nal PC fllin « S^na M^'-SSJJou be 

In? 5E? £ WUh fap l6SS StreSS ' * workin S sm arter, not harder ? * 

And, after all, isn't that what PC's are for? 



IHeBank 

Electronic Pile Cabinets 

The "no-search" solution. ™ 

Suggested List Price: $149 



SUPPORT STATION™ SOFTWARE 

Post Office Box 8282 - Aspen, Colorado 81612 • (303) 925-6040 
CALL TOLL FREE: 1 800 IN ASPEN 

INTRODUCTORY 



Requires PC-DOS or MS-DOS 3.0 or higher 384K tot^Tv.tPm r^i ' ^ consultant inquiries welcome. 
IBM PC XT at ps 2 an , vr nnc y memory. Not required anymore: DOS training' 

Microsoft Corp' JTLMAHX !s a Mac h :nes, Inc MS-DOS . a register trademark of 

Copynght c 1988 Support Station Software, Aspen. Colorado USA trademark of Support Station Software 
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it was just a bear. It took hours and 
hours and hours to do stuff that now 
is just nothing. It was so frustrating to 
get somebody to enter the data onto 
the cards so that we could run the 
stats through the machine. It was 
nuts. I guess this should make me feel 
old. But I also think the attitudes 
about what's doable have totally 
changed, and I know that when I 
think of the new generation of artifi- 
cial-heart systems, I'm highly confi- 
dent that we can do things that a dec- 
ade ago we would not have tried 
because it would not have seemed 
that the real detail was practical." 



D 



r. Jarvik recalls 
a picture he found of a group of peo- 
ple in a laboratory. "There were 
about half a dozen people there in the 
picture. It was taken like 1969 or 
something, and they're all over the 
place now, and practically every one 
of them is a major success in his area. 
It makes you think: Gee, it's not be- 
cause that program was that great. It's 
not that it was this phenomenal col- 
lection of people who were all that 
good. It's because the people who 
were there when the seed of a new 
thing started — when it did well, they 
all did well. I think that certainly ex- 
ists in Silicon Valley, and I think it 
exists to some extent around people 
involved in artificial organs early on 

at Utah." 

This is an interesting statement. It 
might be a casual put-down of the 
people left behind in Salt Lake City— 
which would be in character for a 
man with a reputation for ambitious 
self-promotion. But coming from a 
man who sits facing a wall covered 
with testimonials to his celebrity, it 
sounds more like self-judgment, and a 
rather harsh self-judgment at that. 

He may be wondering whether 
lightning can strike twice. He has an- 
nounced his intention to do some- 
thing difficult: develop a permanently 
implantable artificial heart. Can it be 
done? 

^ "I think that there hasn't been time 

8 for but a small fraction of the applica- 

/-^ « «% « 
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Dr. Robert Jarvik put 
his name on the 
artificial heart, and 
now is starting over 
to design an 
intraventricular 

model. 
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tions to be worked through," he says. 



"So I think there's this backlog of do- 
able things with the existing micro- 
computer technology, and it's getting 
done at a faster and faster pace by all 
kinds of different groups." 

Homer Warner says it more direct- 
ly: "Every day, something new comes 
out that gets you convinced there's no 
end to what we're going to do with 
these little machines." 
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COMPLETE 12MHz '286 
WITH 32MB HARD DRIVE 

ONLY $1295.00 

■ 80286 CPU, 8/12.5 MHz Dual Speed, KeyboanJ Selectable. 

■ Zero-Wait State RAM, 512K expandable to 4MB on the 
motherboard (16MB System Total). 

■ 32MB Hard Drive, 1.2MB Floppy Drive. 

s P eed r Hard/Floppy controller. 1:1 interleave, 
SUU KB/sec transfer rate. 

■High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ ZEOS Enhanced Keyboard, Pleasant Tactile/Click Feel 

■ Serial and Parallel Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 6-16 and 2-8 bit expansion slots. 

■ 80287 support, up to 12 MHz. 
Space Saver Case with Security Lock, LED indicators. 



12MHi, 16MHz and 20MHz 
'286 HARD DRIVE SYSTEMS 

As high as 20MHz! Dazzling performance is yours with 
one of these high performance full size ZEOS '286 Systems. 
Each comes complete with our standard features includ- 
ing drives, monitor, high speed controller, etc. Our mil 
size case features room for up to 5 half-high drives, two of 
which are internal. Incredible values. 

~ 286 '"- C ° m P ,ete 12 5M Hz System with 512K of 
Zero-Wait RAM, High Speed 32MB, 33ms Hani Drive and 
all the standard ZEOS goodies. 0N1Y $1395.00 
■ 286/16 -Complete 16MHz system with 1MB RAM on 

fel a ^ u Hig t Speed 32MB Hard Drive - Fa ster than a 
Job loivlHz when running 16-bit software' 

0NIY $1895.00 

!S 2°- A i 20 ^ S z : it s the fastest - Com P'ete with our 
32 MB, 33ms Hard Drive and 1MB RAM. This is what 
Dazzling Speed is all about. ONLY $2095.00 
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INCREDIBLE PRICES. 




»K5vi? 6 VERT,CAL SYS ™- 

ONLY $2995.00 

(20MHz add $500) 

Acknowledged worldwide as the highest performance 
value anywhere. Same great standard ZEOS features found 
on our other complete systems plus: 

■ 64KB Zero-Wait CACHE using 64K of SRAM. 

■ 1MB of 32-bit RAM system expandable up to 16MB 

■ 64MB Seagate Hard Drive. 

■ 80287 and 80387 optional. 

■ Heavy Duty Vertical Case. 

Ask about our 25MHz systems too ! 
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COMPLETE 16MHz '386 DESKTOP 
WITH 32MB HARD DRIVE. 

ONLY $2495.00 

(20MHz add $500) 

■ Genuine 32-bit Intel 80386, 16 or 20MHz parts. 

■ 1MB of RAM Expandable to 16MB. 

■ 32MB, 33ms Hard Drive, 1.2MB floppy drive. 

■ Ultra high speed Hard/Floppy controller. 1:1 interleave, 
800 KB/sec transfer rate! 

■High Res 12" Amber Display with Tilt and Swivel Base. 
Compatible graphics controller. 

■ 101 Key ZEOS Tactile Click keyboard. 

■ Serial and Parallel/Printer Ports. 

■ Clock/Calendar with Battery Backup. 

■ 2-32, 4-16 and 2-8 bit slots. 

■ 80287 and 80387 support. 
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machine and order it now 
with confidence. Dazzling 
performance and incredible 
prices await you. Guaran- 
teed. Order now by calling 
800-423-5891. 

Other ZEOS Options 
Include: 

■ Basic Configurations: 
Call for prices on systems 



without drives, etc. 

■ EGA/VGA Upgrades. 
14" EGA color monitor 
with EGA card, add $495. 
14" VGA system, add 
only $695 

■ High Capacity Drives. 
Many other drives and op- 
tions are available. Call Toll 
Free for details, 800-423-5891 



ORDER NOW TOLL FREE 
800-423-5891 

FAX Orders Dial 6126332310 
In Minnesota Call: 6126334591 
530 5th Ave. NWSt. Paid, MN 55112 
Open days, eienings anil Weekends. 

MasterCard VISA and COD. 

Se habla IZspariol. 
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L SSOSth. Avenue, NW, St Paul. M\ .V>112. ZEOS tea publicly traded company: MPLS ST. PAUL Local OTC. 
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Intel's new 386SX 
processor is the life 
spring of a powerful 
new PC— good tidings 
for cost-conscious 
consumers who yearn 
for the power of a 386. 

By JOHN DICKINSON 

v 

■ ou shouldn't settle for 
anything less than a 386. Since their introduction in 
1986, powerful 386-based PCs have been the high- 
> priced darlings of power users. 
| If you don't have a 386 machine on your desk, it's 
2 probably because your company hasn't been willing 
I to put 386-sized dollars into your hardware budget. 
| Those dollars have been reserved mostly for engi- 
i neers who need to use computer-aided design soft- 
| ware, graphic designers who need to use multicol- 
t ored bit maps, and financial whiz kids who need to 
I make program trades in split-second time. 

1 PCs such as those in the Compaq Deskpro 386 

2 series, the IBM PS/2 Model 80 and Model 70, the 
| Dell System 300, and many others are still out of 

1 reach for most of us. You've probably had to settle 
£ for a 286-based AT or compatible, or maybe even an 

2 8088-based XT. 
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That's about to change. (Sound FX: trumpets.) 

Last June, Intel, the company that designed the 
microprocessors used in IBM-compatible PCs, intro- 
duced the 80386SX, a low-cost version of the 80386 
processor that manufacturers can use to build cheap- 
er 386 machines. 

Compaq was first in line to take advantage of the 
new processor. The company's first of the new breed 



ly need a 386 if you want the kind of hardware per- 
formance that future applications programs and op- 
erating systems will use. 

But 386 processing power is not de rigueur. It may 
make no difference if you're a DOS user who usually 
runs only one program, like a word processor or a 
spreadsheet, or who runs more than one program but 
uses them one at a time— or if DOS's standard 640K, 
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L.ke the 286, .t moves data in 16-bit (as opposed to 32-bit) chunks. 



of PCs (drumroll, please) is the Deskpro 386S. It has 
a small footprint and what amounts to a small base 
price: $3,799 (30 percent less than an equivalently 
equipped Deskpro 386, Compaq's lowest-priced 
standard 386-based PC, and 25 percent more than 
the company's highest-priced 286-based PC). 

More and more manufacturers will soon introduce 
machines built around the new processor. Retail dis- 
counting and pricing pressures should lower prices 
even more. In no time at all, 386SX-based PC prices 
should look more like AT clone prices. 

This is all terrific news for those of us who have 
yearned for 386 power but until now couldn't pay the 
price. (Sound FX: cheers and shouts.) 

Who Should Have a 386? 

You're a candidate for 386 power if you want to have 
several programs available at the touch of a key or 
mouse button, and you want those programs to be 
able to exceed DOS's memory and programming ca- 
pabilities without resorting to solutions like the LIM 
(Lotus-Intel-Microsoft) specifications. You definite- 

John Dickinson, a former editor of Computers in 
Banking, is director of PC Labs, Zijf-Davis's hardware 
and software evaluation laboratory. 



perhaps with the addition of a LIM memory expan- 
sion board, meets your memory requirements. 

The Critical Difference in a 386SX 

The most important technical feature of the 
80386SX is that it's a fully functional 80386 proces- 
sor capable of running at 16MHz. It can do anything 
that any other 386 processor can do. 

But here's the 386SX difference: while it manipu- 
lates data in 32-bit chunks (as all 386 processors do), 
it moves data and instructions into and out of itself in 
16-bit, rather than 32-bit, chunks. 

That single design change allows PC makers to 
produce high-performance 386SX-based P^s that 
are simpler (and therefore cheaper) to build than 
standard 386-based PCs. And it enables PC add-on 
manufacturers to adapt the processor to 80286-based 
PCs, such as ATs and compatibles. 

Another source of reduced cost: designers can use 
any 16-bit hardware option — whether of PS/2 or 
standard PC design— in conjunction with a 386SX- 
based machine. They can use standard interface 
cards, such as disk drive and video controllers, with- 
out modifying them. And options cards like modems, 
fax boards, hard disk cards, and CD-ROM adapters 
also will work in these machines. 
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The 386SX processor can directly address up to 
16MB of memory. Since plenty of cards already on 
the market will work in these PCs (including indus- 
try-standard 16-bit memory cards like those AST, 
Intel, and Quadram make for the AT), building a sys- 
tem with that much memory costs relatively little. 



Y 



let memory is the one 
area where it would be preferable for the new PCs to 
use cards that have been especially designed for 
them. Normal option cards — including most memory 
cards— are designed to run at the 8MHz speed of the 
I/O (input/output) channel. But the 16MHz speed 
of the 386SX processor allows it to access memory 
twice as fast as that, improving performance 

considerably. 

Compaq's design for the Deskpro 386S is especial- 
ly clever in this regard because it gives users two 
price/performance options for memory expansion. 
The machine supports standard memory cards 
through its industry-standard 8MHz I/O channel, as 
well as Compaq's own, high-speed proprietary card 
through a special 16MHz memory channel. 

Adopt a 386SX 

The 386SX is also good news for budget-conscious 
AT owners: you can use the 386SX as the basis for 
building inexpensive adapters to upgrade your cur- 
rent 286-based AT, AT-compatible, or PS/2 to a 
386-powered machine. Option cards based on stan- 
dard 80386 chips, such as Intel's Inboard and Qua- 
dram's Quad386, are on the market now; they are 
built with on-board 32-bit memory, occupy a 16-bit 
expansion slot, and cost about $1,000. But manufac- 
turers will likely soon offer adapters that use the 
80386SX on small cards that plug into the 80286 
processor socket, leaving you with the same number 
of expansion slots. 

What makes this possible is that the 16-bit I/O 
design and 24-bit addressing scheme of the 80386SX 
is similar to the I/O design of the 80286 that powers 
ATs and compatibles. So designers can adapt the 
processor to use the system board, memory, and peri- 
pherals already installed in 80286-based machines, 
without using a lot of circuitry that requires a large 
expansion-sized card. 

A hybrid AT/386SX machine could run the same 
software as any 386-based PC but at a slower speed, 
since the 80386SX on the adapter card can't run any 
faster than the clock speed of the host PC. If you 
plugged the adapter into an 8MHz AT, for example, 
the 80386SX processor would run at 8MHz. 

Any Takers? 

Price alone will no doubt prompt quick replacement 
of today's 286-based PCs with new 386SX-based 



PCs— the 386SXs will probably become the next 
generation of midrange PCs. At the same time, users 
of 286-based PCs can upgrade them to 386SX PCs. 

Compaq makes no bones about the fact that its 
Deskpro 386S is targeted to challenge the popular, 
286-based IBM PS/2 Model 50 and Model 50Z, and 
every AT clone on the market — or at least every one 
that Compaq doesn't make. 

Following Compaq's lead, other vendors, includ- 
ing NEC, Hewlett-Packard, and NCR, claim to be 
working on 386SX-based PCs. NCR even had a 
386SX prototype system running in a back room at 
Spring Comdex. Expect announcements of more 
386SX-based PCs soon, with shipments starting by 

early next year. 

IBM has been silent, true to its practice of keeping 
mum on unannounced products. But Entry Systems 
Division president Bill Lowe has committed the 
company to a PS/2 line powered by 80386 processors 
at all price points, including the lowest, within the 
next two years. That strategy just about spells 
80386SX. 

Option makers are also playing it close to the 
chest, saying little about building 386SX replacement 
adapters for 286-based ma- 
chines. But Intel says its 
engineers have built proto- 
types of low-cost AT up- 
grade adapter cards. So rest 
assured: the company will 
probably be selling them 
soon. As for the rest of the 
industry, the introduction 
of upgrade kits using the 
386SX will depend almost 
entirely on the availability 
of the new processor. 



386 Software Scene 

All software designed to 
use the 386's nifty hard- 
ware features will work on 
the 386SX machine. Some Intel has packed the 
programs already take ad- punch of the 386 (top) 
vantage of the processor's into the diminutive 
most exciting features. The 80386SX. 
list includes multitasking operating environments for 
DOS programs, standalone DOS applications spe- 
cially configured to use the 386's power, and full- 
blown multitasking and multiuser operating systems. 

You don't need a special operating environment to 
take advantage of a 386SX-based PC if you run pro- 
grams that extend DOS beyond its 640K limit and 
use its more powerful 32-bit instruction set. But you 
will need to use such an environment if you need 
multitasking capability. 

Microsoft is the prime mover in multitasking oper- 
ating environments for all PCs, including 386s. The 
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company's Windows/386 Presentation Manager, a 
special version of Windows, takes advantage of the 
virtual 8086 feature of the 80386, which gives each 
program you load its own 640K PC and DOS. You 
get a standard Windows graphical user interface and 
enhanced graphics support for certain applications, 
including Lotus 1-2-3 and Microsoft Word, so that 
they can work in layered windows. Windows/386 
Presentation Manager can also supply expanded 
memory support compatible with LIM 4.0. 

While Microsoft has pushed the market toward 
graphics-based operating environments, Quarterdeck 
has pushed it toward character-based multitasking 
and windowing environments. Like Windows/386, 
the company's Desqview 2.0 uses the virtual 8086 
mode of the 80386 to provide a multitasking environ- 
ment for standard DOS applications. If you add in 



Quarterdeck's QEMM-386, your applications will 
have LIM 4.0-compatible expanded memory sup- 
port as well. 

386 and DOS Programs 

Most commercial applications for the 386 are special 
versions of familiar DOS programs. They include 
Borland/Ansa's Paradox 386, Oracle's Professional 
Oracle, Fox Software's FoxBase + /386, and Syman- 
tec's Q&A Version 2.0 database management sys- 
tems. A special version of Micro Control Systems' 
Enhanced CADkey 3.0 computer-aided design sys- 
tem is also available for 386 PCs. And 386 versions of 
memory-hungry applications, such as spreadsheets, 
should turn up soon. 

Programmers can use 386 DOS-Expansion from 
Phar Lap Software to extend applications beyond the 




^ Intel had just announced its 
l^new processor when Compaq 
stepped up with the first 386SX- 
based PC, the Deskpro 386S. As 
they have done so frequently in the 
past, the innovative Texans at Com- 
paq showed their competitors the 
right way — or at least a good way — 
to build the new midrange 
computers. 

Small size was an important de- 
sign objective for the Deskpro 386S. 
Compaq's market research revealed 
that customers are eager to retrieve 
desktop real estate lost to earlier 
generations of PCs; many users 
want to place their PCs on L- 
shaped returns and credenzas where 
full-sized models won't fit. 

Deskpro's new all-steel cabinet is 
slightly smaller than that of an IBM 
PS/2 Model 50 (it's wider but shal- 
lower), a size that requires a higher 
level of system integration than usu- 
al. Compaq came up with a new and 
clever cabinet design. 

The expansion needs of midrange 
PC users were also a driving force 
behind much of the integration em- 
bedded in the Deskpro 386S. 
Thanks to Compaq's designers, you 
can buy a fully configured system 
with VGA (video graphics adapter) 
display, floppy and hard disks, tape 
drive, and up to 13MB of RAM in- 
stalled without using even one of 
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the four available AT-compatible 
expansion slots. 

Electronic integration turns up 
almost everywhere inside the Desk- 
pro 386S. Hard disks include inte- 
grated ESDI (enhanced small de- 
vice interface) controllers. The 
system board includes an integrated 
VGA adapter mounted on a daught- 
erboard, eliminating two expansion 
cards found in a normal Deskpro 
and most AT compatibles. The sys- 
tem board also includes parallel and 
serial ports for printers and mo- 
dems, as well as a PS/2-compatible 
mouse port. 

The system board itself is also 
tiny by normal Deskpro standards. 
It depends on four Compaq-de- 
signed ASICs (application-specific 
integrated circuits) to operate its 
circuitry. All components — includ- 
ing the 80386SX— are surface 
mounted for additional compact- 
ness. The only exception is the 
socket for the optional 80387SX 
floating-point math coprocessor. 

The mechanical design of the 
smart-looking new cabinet provides 
front-access slots for one half- 
height and two third-height disk or 
tape drives; the access slot for the 
primary hard disk is tucked away 
behind them. The 140-watt power 
supply comes in a long, narrow for- 
mat that slides into the right-hand 



side of the cabinet, much like power 
supplies in IBM PS/2 PCs. Even 
the otherwise industry-standard 
101 -key keyboard is smaller; Com- 
paq designers decided to slice about 
2 inches off the depth of the full- 
sized model. 

Installing option cards, disk 
drives, or even changing the battery 
that powers configuration memory 
can be difficult in small-footprint 
PCs, but not in the new Deskpro. As 
with all Compaqs, you'll need a 
Torx wrench to loosen everything 
except the outer shell, which is held 
on with coin-driven screws. Every 
other removable part and option is 
accessible and easy to work on. 

Competitive 386SX power 
doesn't have to be stuffed into a 
small package like the new Deskpro, 
and other PC manufacturers may 
choose not to follow suit. But they 
do this at their own peril, especially 
in light of IBM's recently an- 
nounced Model 70s, which deliver 
full-scale 386 power in the same 
tiny cabinet as a Model 50. 

The competition probably will 
follow Compaq in delivering multi- 
ple I/O options, including large- 
scale hard disks, 5'/4-inch and 
3 , /2-inch floppy disk drives, and 
built-in tape backup units. The 
Deskpro 386S base Model 1 comes 
with 1MB of RAM installed on the 
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limits of DOS. Compilers to support 386 DOS-Ex- 
pansion are available from MetaWare, Green Hills 
Software, and Phar Lap. 

If you choose this route, you'll be in good compa- 
ny. Borland used 386 DOS-Expansion to give Para- 
dox its 386 edge, as did Interleaf when it converted 
its Unix-based desktop publishing system to run on 
DOS-based PCs. 

Operating Systems 

Microsoft and IBM would like you to think of OS/2 
first whenever you think of full-scale multitasking 
operating systems for your PC. The two companies 
jointly developed OS/2 to run on 80286- and 80386- 
based PCs. OS/2 must be tailored to the PC it runs 
on, and IBM was first to ship versions of OS/2 for its 
PS/2 and AT computers late last year. Compaq and 



Dell recently followed suit. 

OS/2 is currently a character-based system, de- 
signed to work with a graphical interface much like 
Windows or the Apple Macintosh interface. OS/2's 
interface, called Presentation Manager, will be re- 
leased soon. 

OS/2 lets you run OS/2 programs concurrently in 
the foreground — where you interact with them using 
the screen, keyboard, and mouse — and in the back- 
ground, where no interaction is possible. A back- 
ground program might be inactive, waiting for you to 
call it to the foreground. For example, you might be 
writing a report when a colleague telephones you 
with a request that you can fulfill only by looking at a 
spreadsheet. A background application can also be 
active, performing a time-consuming task such as 
downloading your electronic mail or selected files 



system board and a 1.2MB, 5 1 /*- 
inch floppy disk drive as standard 
equipment. You can add a 110MB 
hard disk, or get a Model 20 or 
Model 40, which come with 20MB 
and 40MB hard disks. You can add 
one additional hard disk of any size, 
which yields a storage capacity of 
220MB. You can also add a 3 l /2- 
inch disk drive and a cartridge tape 
unit. 

Installing a proprietary Compaq 
memory card that runs at the pro- 
cessor's full 16MHz speed adds ad- 
ditional RAM in 1MB or 4MB in- 
crements. Or you can install 
standard memory cards in any of 
the four AT-compatible expansion 
slots. Plus, you can use both types 
of memory simultaneously. Any 
memory you install using standard 
expansion cards, however, will run 
only at the 8MHz I/O bus speed. 

System software options for the 
Deskpro 386S include MS-DOS 
version 3.31 or Compaq's OS/2 ver- 
sion 1.0, which includes the DOS 
Compatibility Box. Compaq also in- 
cludes a disk cache program for 
DOS operation of the hard disk, 
Microsoft Basic, and backup soft- 
ware if your system has a tape drive. 

The Deskpro 386S performs well; 
we ran the system with DOS 3.31 
and Windows/386 for multitasking. 
It's slower than a full-scale 16MHz 



386, but it pulls away smartly from 
most of the 286s around. The 386S 
does almost everything in the 
benchmark suite about twice as fast 
as an 8MHz IBM AT. It ran our 
benchmark tests about 20 to 60 per- 
cent faster than the new 10MHz 
IBM Model 50Z, which is quicker 
than older Model 50s because of a 
zero wait-state memory design. And 
it's only about 10 to 15 percent 
slower than a standard 16MHz 
Deskpro 386. 

The 40MB hard disk's 29-milli- 
second access time is equal to that 
of hard disks installed in many stan- 
dard 386-based PCs. It's especially 
quick at creating, reading, and writ- 
ing DOS files if you read far enough 
into the instruction manual to install 
the included caching software (a 
good idea with any system). 

The internal VGA adapter has 
the same circuitry used in Compaq's 
VGA adapter: a 16-bit data path 
with BIOS optimized to take advan- 
tage of it. As a result, it's faster than 
most VGA adapters on the market, 
although Hewlett-Packard and oth- 
ers are now shipping competitive 
16-bit adapters. 

One thorn in Compaq's — and In- 
tel's — side these days is Dell Com- 
puter's System 220 and the speedy 
20MHz 80286 that powers it. The 
Harris Corporation manufactures 



the new processor under license 
from Intel, and it's being shown in 
several low-cost 286 PCs such as 
the one from Dell. Make no mistake 
about it, this new 286 is fast, beating 
the Deskpro 386S hands down in 
most of our benchmark tests. The 
System 220 will even give slower 
20MHz 386-based PCs, such as the 
IBM PS/2 Model 80 and the HP 
RS/20, a good run for their money. 
The trouble with fast 286s, of 
course, is that they can't run soft- 
ware written for a 386S. 

Two major sources of competi- 
tive pressure will have an impact on 
the Deskpro 386S and its 80386SX 
processor. Low-cost, standard 
80386-based PCs — including mod- 
els that run at 20MHz — are becom- 
ing more common; many are priced 
right in line with the Deskpro 386S. 
Faster, less-expensive 80286-based 
PCs like the Dell System 220 will 
also give the 386S a hard time and 
put pressure on Intel to come up 
with a 20MHz version of the 
80386SX processor. Even the more 
expensive desktop 386-based IBM 
Model 70s may draw away some po- 
tential buyers. 

But make no mistake about it: for 
Compaq quality and 386 power in a 
small footprint at a reasonable price, 
you can't beat the Deskpro 386S — 
at least for now. — JD 
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from a network, while you work on something else in 
the foreground. 

OS/2 is also designed to use the so-called protect- 
ed mode of both 80286 and 80386 processors, which 
releases programs from DOS-like restrictions such as 
the 640K memory limit. 

The word is out that IBM and Microsoft are work- 
ing on a future version of OS/2 that will run only on 
80386 processors. 

Another major multitasking operating system 
available for 80386-based PCs is VM/386 (VM 

stands for Virtual Ma- 



The new solution for 
desktop computing will 
almost surely require a 
386 microprocessor. 



chine), which runs mul- 
tiple copies of standard 
DOS. The product em- 
ploys the 80386's virtual 
8086 mode to emulate a 
standard PC processor 
running DOS. Like OS/ 
2, it enables you to inter- 
act with a program in the foreground while other 
programs run in the background. 

The biggest advantage of VM/386 over OS/2 is 
that it lets standard DOS applications — which are far 
greater in number than OS/2 applications— run con- 
currently. A disadvantage is that those applications 
suffer from the usual DOS limitations. DOS program 
developers like VM/386 because they can reboot 
each virtual 8086 PC — when the program under de- 
velopment crashes DOS — without rebooting the en- 
tire computer, a feature sorely lacking in OS/2. 

PC-MOS/386 is a multiuser time-sharing system 
similar to systems that run on minicomputers and 
mainframes. The system distributes DOS processing 
power to users via standard (a.k.a. dumb) terminals. 
The system supports PC-compatible applications as 
well as applications designed to use the full power of 
the 80386 processor. 

Other multiuser systems include several versions 
of AT&T's popular Unix operating system for the 
80386. Micropores System V/386 Runtime, Interac- 
tive Systems' 386/ix, and Bell Technologies' Unix 
System V/386 are all compatible with Unix Version 
3. SCO Xenix 386 System V from the Santa Cruz 
Operation is compatible with Unix Version 5. 

Future + Computing = 386 

Whether the new solution for desktop computing is 
OS/2, Windows/386, Unix, or something as yet un- 
announced, it will almost surely require a 386 proces- 
sor to maximize its value. And even if you don't need 
multitasking operating systems or large-scale pro- 
grams now, you may need them sooner than you 
think. The limits of DOS's capabilities have been 
reached, and its demise is inevitable. (Sound FX: a 
distant dirge.) But thanks to Intel's 80386SX proces- 
sor, you no longer have to settle for less than a 386. 
(Sound FX: applause.) f] 
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PP. The 80386 is advanced 
technology. Processing power 
and speed earn it that status. The 
80386's processing power lets pro- 
grammers write more sophisticated 
programs. Its speed lets users run 
those programs faster. 

As an added benefit, the 80386 is 
compatible with the 8086, 8088, and 
80286 processors used in IBM PCs, 
PS/2s, and compatibles. Programs 
written for those processors run 
faster under an 80386. 

More Power 

The 386's speed and power spring 
from several sources in the architec- 
ture and technology of the proces- 
sor. The most important source of 
processing power is the 80386's 
ability to run multiple applications 
in protected memory areas. That 
means the chip's hardware contains 
logic that prohibits the possibility of 
one program corrupting memory 
occupied by another program, the 
data for another program, or even 
its own data. 

Processors like the 8086 that are 
designed to operate only one pro- 
gram at a time are said to run in real 
mode, while multitasking processors 
operate in protected mode. The 
protected mode feature of the 80386 
allows you to use multitasking oper- 
ating systems like OS/2 and multi- 
user operating systems like Unix 
easily and safely. 

The 80286 includes a feature 
similar to protected mode; it's less 
sophisticated in design, so writing 
operating systems for it is more dif- 
ficult. Like the 80386, the 80286 
can operate in real or protected 
modes. But the 80386 switches easi- 
ly between modes, while the 80286 
cannot switch from protected mode 
into real mode. 

Another advancement in 80386 
multitasking is emulation of multi- 
ple 8086 processors in its protected 
mode. Intel engineers designed this 



feature to make it easy to operate 
popular DOS programs in a multi- 
tasking environment. 

Two other important sources of 
power stem from the processor's 
ability to manipulate data in 32-bit 
chunks called double words. The 
8086 and 80286 processors can 
work with up to 16-bit (single) 
words only. The 32-bit capability of 
the 386 permits arithmetic on large- 
scale integer numbers using direct 
instructions rather than the com- 
plex algorithms that 16-bit proces- 
sors demand. 

The 80386 also can process mem- 
ory addresses in 32-bit chunks, so it 
has access to much larger amounts 
of memory than the 8086 and 80286 
processors. The earlier Intel proces- 
sors were limited to 16-bit words; a 
segmentation scheme was designed 
to allow the 8086 to use 20-bit ad- 
dresses to access up to 1MB of 
memory and the 80286 to use 24-bit 
addresses to access up to 16MB of 
memory. 

The 80386's 32-bit address allows 
it to access up to 4GB (that's giga- 
bytes, or billion bytes) of memory. 
Most 80386 implementations to 
date limit system memory to 16MB, 
although some vendors such as 
Hewlett-Packard have provided for 
additional memory in their 386- 
based PCs. 

More Speed 

The speeds available for 80386 
processors are wider-ranging and 
faster than those offered by any 
other Intel processor. The slowest 
model runs at a 12.5MHz clock 
speed; the fastest runs at 25MHz. 
Faster versions of the processor are 
expected in the future, although 
higher clock speeds might be re- 
served for Intel's 80486 processor 
(expected in 1989). 

Until recently, 80286 processors 
had a maximum clock speed of 
12MHz, which made 386s the fast- 



est game in town. The Harris Cor- 
poration now ships 16MHz and 
20MHz versions of the chip, making 
it possible to produce very fast 286- 
based PCs such as the Dell System 
220. 

Yet other sources of speed will 
keep most 386-based PCs ahead of 
286s running at equal clock speeds. 
New hardware designs and better- 
integrated circuit technology make 
for faster instruction coding — hard- 
ware programs that do the step-by- 
step work of a processor instruction. 
Like every new generation of pro- 
cessors that came before it, the 
80386 delivers the same instructions 
more efficiently than previous mod- 
els. As a result, it takes fewer clock 
cycles to execute the same instruc- 
tion on a 80386 than it does on an 
80286, which takes fewer cycles 
than an 8086. 

In addition, the 80386 employs 
an instruction look-ahead technique 
previously found only in minicom- 
puter and mainframe processors. 
The 386 has an on-board instruc- 
tion memory cache where it stores 
what it believes to be the next sever- 
al instructions to be executed. 
Those instructions are fetched into 
the cache while an earlier instruc- 
tion is being executed; they are, in 
turn, executed while more instruc- 
tions are being fetched. 

As with all caching algorithms, 
the 386 tends to be wrong on occa- 
sion, but more often than not it has 
the next instruction on board, de- 
coded and ready to be executed. 
That ability is a major source of its 
improved performance. 

Another major source of speed is 
the 80386's demultiplexed address 
and data buses. Previous Intel pro- 
cessors used the same pins for data 
movement and address movement. 
Because the same pins had to be 
used for each type of data, the ad- 
dress had to be placed on the bus 
first to notify memory of a coming 
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data movement. Then the data 
could be placed on the bus. The 
80386 uses separate pins for the ad- 
dress and the data, so both can be 
placed on the bus simultaneously. 
This reduces the time needed for 
manipulating data stored in system 
memory by nearly half. 

Hidden Cost 

The increased speed of the 386 
causes problems for system design- 
ers. Slower personal computer sys- 
tems use the same I/O bus for 
memory and peripherals. The in- 
dustry standard I/O bus speed of 
8MHz, however, is not fast enough 
for memory access made by a 
16MHz processor. In addition, fast- 
er processors require faster, more 
expensive memory chips if they are 
to run at the same speed as the 
processor. 

Several techniques have emerged 
to solve the problem. All require the 
peripheral bus to run at one speed 
and the memory bus to run at 
another. 

The fastest memory chips avail- 
able are static RAM chips. They are 
expensive and large, but some PC 
makers have used them to populate 
the entire memory area of their 386- 
based PCs. Other techniques re- 
quire sophisticated swapping of dis- 
crete areas of dynamic RAM, which 
is less expensive and smaller in size 
than static RAM. 

A third technique, called memory 
caching, combines a small amount 
of fast static RAM with a base 
memory made up of dynamic RAM 
chips. The static RAM cache holds 
the data or instructions that a spe- 
cial processor (called a cache con- 
troller) thinks the program running 
in the 386 processor will call on 
next. 

Each memory technique requires 
installation of more electronic parts 
and/or more expensive electronic 
parts, adding to the cost of the sys- 



tem. A 386-based PC can be built 
without these additions, but it 
wouldn't be able to take advantage 
of the superior processing speed 
available. 

The 386SX Difference 

The data and address size of the 
80386SX processor are the same in- 
ternally as those of any 80386. So is 
the processor technology, such as 
the instruction look-ahead feature. 
And so is the clock speed, at least up 
to the current 386SX rating of 
16MHz. 

Data, however, move into and out 
of the 386SX in 16-bit words, rather 
than in 32-bit double words. When- 
ever the processor makes a 32-bit 
input or output request, it has to di- 
vide the processor into 16-bit 
pieces, which it then moves in se- 
quence. In addition, the width of 
the 386SX's external address is 24 
bits rather than the 32 bits of a stan- 
dard 80386. 

The practical implications of 
these two design changes aren't as 
serious as you might think. Since 
most 80386-based PCs are limited 
to 16MB, most operating systems 
and programs written for them have 
a current limit of 16MB. 

Although programs written for 
DOS or OS/2 access data only in 
16-bit words, the processor fetches 
the program instructions in 32-bit 
chunks which come in on the same 
I/O path, and they will move a bit 
more slowly in the 386SX than in a 
standard 386. Programs that use the 
32-bit capabilities of the 80386 pro- 
cessor will also run somewhat 
slower. 

The demultiplexed data and ad- 
dress bus is the most serious differ- 
ence between the wiring of an 80286 
and that of an 80386SX. To make 
386SX adapters for 286 sockets, 
builders must remultiplex the data 
and address information to simulate 
the operation of an 80286. —JD 
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New Zealand: the Kiwis' challenger 



Computers not only helped design the New 
Zealand's hull and sail (above), they also 
support tactical maneuvering. The crew's on- 
board equipment (below) includes a Hewlett- 
Packard HP 9000 Model 330, fed data from a 
Model 220. It processes three types off 
information: performance data, sail analysis, 
and structural analysis. A crew member 
monitors the data throughout a race. 




Its exotic hull is rigged with more than half an 
acre off sailcloth. 



S 



ometime soon, 



racing sailboats representing the 
United States and New Zealand will 
meet off the coast of San Diego for 
the twenty-seventh running off the 
America's Cup. 

The yacht from New Zealand will be a huge 
monohull, 133 feet long. The other, from the United 
States, will be about half that size, but it will be a cat- 
amaran, with two hulls instead of one, and perhaps a 
solid-wing sail rather than the familiar soft kind. 

At first glance, the only things these sailboats have 
in common are that they float on the water, are 
driven by the wind, and are built to win the Ameri- 
ca's Cup. Yet both embody advances in sailboat 
technology that have developed from a powerful 
mix of two forces: brilliant design and big-time 
computer power. In post- 1983 America's Cup com- 
petition, it seems, you can't have one without the 
other. 

Sailing in the America's Cup race changed from an 
art to a science — a computer science — in 1983. That 
year the revolutionary Australia II, a child of the 
computer, broke the longest winning streak in sports 
and ended the United States' 132-year title to the 
coveted silver trophy. Liberty, the losing American 
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boat, was of an intuitive design, a close cousin of the 
type of 12-Meter yacht American designers had been 
drawing since 1974. Liberty wasn't tested before it 
was sailed. It was merely the best guess of talented 
designer Johan Valentijn. 

For the 1983 challenge, the Australians took a dif- 
ferent path. Rather than trying to outguess the 
Americans, they decided to break new ground. They 
enlisted Australian naval architect Ben Lexcen to go 
to the Netherlands Ship Model Basin, a model-test- 
ing facility in Wageningen, Holland, with a blank 
sheet of paper. Lexcen's trip spoke volumes about 
how serious the Australians were that year. 

But towing a model around a test tank, measuring 
such aspects as its resistance through the water and 
whether it makes a smooth or bumpy passage, is slow 
and expensive. And these weren't the only problems 
with the test tank. 

Because of scaling difficulties (of extrapolating 
from an 8-foot model in a tank, say, to a 65-foot 
yacht on the ocean), the test tank has approved some 
abysmal boats — mutants that were found to violate 
laws of motion and nature. 

The most notable test tank failure was the 12- 
Meter Mariner, which raced in 1974. Its poor show- 
ing practically killed off tank testing and scientific 
yacht design in this country. For a simple answer to 
why the United States lost the America's Cup a dec- 
ade later, look no further than the antitechnology 
backlash inspired by the slow, red Mariner. 

Meanwhile, in Holland with his blank sheet of pa- 
per, Lexcen (who died this year) learned about an- 
other way to test yacht design: on a computer. Since 
1969 the Dutch had been using a prized computer 
program, called a velocity prediction program (VPP), 
in their national aerospace laboratory to evaluate the 
efficiency of lifting surfaces. Joop Slooff, head of the 
theoretical aerodynamics department there and a 
sailor himself, believed the VPP could be modified to 
test the efficiency of the lifting surfaces on sail- 
boats — keels, in particular. 

A 

mm keel might be thought 
of as a sailboat's underwater wing. Weighted with 
lead, it serves two purposes: it changes the sideward 
force of the sails into a forward force, and it balances 
the heeling forces of the sail plan. In a fateful mo- 
ment, Lexcen, who was not wholly comfortable with 
computers, decided nevertheless to avail himself of 
this Dutch computer wizardry. 

He tested two ideas novel to yacht design: a keel 
that was wider at the bottom than at the top, and a 
keel with wings on it. There is turbulence where the 
keel meets a boat's hull — as there is turbulence 
where the wings meet an airplane's fuselage — so de- 
creasing the keel's area at the top, it was reasoned, 



should reduce the disturbed flow of water at this 
joint. Similarly, the turbulence at the end of a wing 
(or at the bottom of the keel) can be reduced by 
a "fence" or winglets — an idea borrowed from 
NASA. 

Lexcen tested subtler features as well. By angling 
the wings down, he gave the model — and later the 
boat — more draft, or depth, when it heeled, which 
helped increase keel efficiency. He also ballasted the 
wings with lead, making for a stiffer yacht that can 



Each represents a leap in 
technology that required two 
things: brilliant design and 
big-time computer power. 



carry more sail. And because the keel was so effi- 
cient, he was able to decrease its size, making the 
boat more maneuverable and, at the same time, re- 
ducing the wetted surface. Since there is friction 
where boat and water come in contact, a smaller wet- 
ted surface means faster boat speed, particularly in 
light air. 

Lexcen first sketched these radical ideas on 
paper. Then he fed the geometry of the various keels 
into the computer, along with the geometry of con- 
ventional 12-Meter keels for comparison. The com- 
puter code quickly revealed the dramatically in- 
creased efficiency — the ratio of lift to drag — of the 
upside-down winged keel. Lexcen then decided to 
test two models at the Wageningen basin: one with 
just an upside-down keel and one with the upside- 
down keel and wings. The tank tests confirmed the 
computer's enthusiasm for the upside-down winged 
keel. 

Naval architecture doesn't get any better than Aus- 
tralia II, the boat that the computer wrought that 
year. Australia II turned the America's Cup competi- 
tion on its head. Yacht design had never taken so 
many giant steps toward one boat, designed with one 
week of computer time. 

"We lost the America's Cup in 1983 because our 
boat, Liberty, was a creative failure," offers John 
Marshall, who sailed aboard the U.S. boat as tacti- 
cian. "Simply stated, the Australians made a commit- 
ment to a computational approach to design, and 
America concluded that progress in boat design was 
unlikely; in any case, it wouldn't be made by peo- 

Michael Levitt is managing editor of Nautical 
Quarterly magazine, and coauthor of Upset: 
Australia Wins the America's Cup. He is currently 
cowriting a book on high-tech sails. 
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Bruce Farr used Fast Yacht, 
simple off-the-shelf software, 
to design New Zealand's sleek, 
if unusual, looks. He then used 
a velocity prediction program 
to model its performance. 
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"Without a computer 
there is enormous pressure 
to avoid risk. That doesn't 
win the America's Cup." 



The San Diego team's hard-sail catamaran 



pie playing games with computers. It would be 
made by hands-on sailors, intuitively modifying and 
adjusting. And III tell you what, the number crunch- 
ers won." 

The next America's Cup was the first held outside 
of this country. Marshall, currently head of Hinckley 
Boats in Maine, was named design director of Dennis 
Conner's Sail America syndicate, which represents 
the San Diego Yacht Club. Explains Marshall, "For 
the 1986 to 1987 Cup, we said, The Australians were 
right. If that's the game they want to play, watch 
this!' " 



What has followed has been an unparalleled com- 
mitment to computer-aided design (CAD), which 
centered on yacht design and also touched upon 
complex areas such as sail making, weather as it af- 
fects boat design and race strategies, and tactical de- 
cisions on the water. If Lexcen was wary of computer 
technology, San Diego embraced it as modern yacht 
design's best friend. 

Having lost the Cup in a boat that represented an 
evolutionary dead end, San Diego paid special atten- 
tion to first developing an improved velocity predic- 
tion program. 
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Above: Sail America's soft-sail catamaran in 
the foreground, followed by the hard-sail cat. 
Below: The U.S. team's on-board instruments. 




Marshall describes the search for a better VPP: 
"We decided to approach the whole thing in the 
toughest way, but ultimately, I think, it is the only 
way to do creative yacht design. We went back to the 
science and asked the question: If the VPP isn't 
working perfectly— if it's not giving us numbers that 
we know correspond to our experience in the real 
world of 12-Meter yachts — is there something fun- 
damentally wrong with the physics underlying the 
model? Is it bad science?" This sort of critical think- 
ing yielded a better computer model, based on better 
physics. 

Simply considered, the VPP is fed geometrical 
data for both the boat and the sail plan. It outputs a 
prediction of boat speed and the boat's angle to the 
wind as a function of wind speed and wind direction. 
Designers use the results to compare and rank vari- 
ous ideas. San Diego tested 400 ideas in a VPP run- 
ning on a Cray X-MP/48 supercomputer, tested 
more than 40 models in a Southern California test 
tank, and built four full-scale boats to test ideas that 
looked most promising in both the computer and the 
tank. The VPP's numbers also could be used as sail- 
ing targets, or target boat speeds, to help optimize 
yacht performance and, conversely, to help fine-tune 
the VPP. 

When testing their four race boats (each named 
Stars & Stripes), San Diego sailed with a Hewlett- 
Packard 71 and later a Data General One laptop 
computer. On board, sailing instruments indicated 
boat speed, wind speed, wing angle, and heel, and 
these readouts were instantly compared with the tar- 
get boat speeds and the VPP numbers. Those same 
readouts were then sent via telemetry to a Digital 
Micro Vax II computer located on a powerboat fol- 
lowing the racing yacht, and the larger computer 
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logged the data. 

Once ashore, this information was analyzed by an- 
other Micro Vax II. San Diego compared the differ- 
ence in targets in order to tune the boat; the design- 
ers were able to tune their VPP, making it an ever 
more powerful tool. 

During the actual races, computers told the San 
Diego team which boat was ahead— not always an 
easy task when boats on different tacks can be sailing 
away from each other at right angles, often hundreds 

of yards apart. 

An electronic compass measured the bearing of the 
enemy yacht from Stars & Stripes. An optical range 
finder, called a stadimeter, measured the distance. 
When the tactical situation warranted it, this gun 
would be fired at the opposing boat as often as every 
15 seconds. 

Using a Loran-like positioning device, the on- 
board computer knew where Stars & Stripes was and 
where the next mark was. With a little number 
crunching, it told the U.S. team which boat was 
ahead and by how much. The "how much" could be 
measured in boat lengths or degrees— very important 
in sailboat racing, in which a wind shift of a few de- 
grees can scramble positions. 

Although the technology for this type of testing 
and measurement is on the leading edge, the hard- 
ware San Diego used was born of ad hoc engineering, 
or "funky-looking stuff," according to Marshall. "A 
lot of stuff that works in the real world is patched to- 
gether, soldered here and there, and eventually you 
get the job done in the time available. In the begin- 
ning we had a thousand ideas how to do the job per- 
fectly, but they all involved NASA-level contracts 
and wouldn't be ready for four years. Meanwhile, the 
missiles had already been launched. We weren't 
ready for Star Wars; we just needed some sort of 
butterfly net to catch the damned missiles." 

And catch the missiles they did. With its better 
boat and more sophisticated computer programs 
to help in the workup and the sailing of the boat, 
San Diego won the twenty-sixth defense of the 

America's Cup. 

The twenty-seventh defense is undoubtedly the 
strangest story to date. It began when Michael Fay, 
an investment banker from New Zealand, put a 
strange proposition on the table: to sail the America's 
Cup in the largest boats possible (90 feet on the wa- 
ter, or twice as big as the 12-Meter, which measures 
45 feet on the water). 

Salient legal issues were brought before the New 
York Supreme Court: Did New Zealand have the 
right to challenge in an oversized yacht rather than in 
the familiar 12-Meter variety? If so, did San Diego 
have the right to meet this huge monohull in a deli- 
cate multihull? Two more different boats are hard to 
imagine. 

Bruce Farr, a Kiwi living in Annapolis, Maryland, 



designed Fay's superboat. Part of the team that 
shaped Kiwi Magic, which sailed so well in the last 
America's Cup, Farr is probably the most successful 
yacht designer working today. When Fay, who previ- 
ously organized the Kiwi Magic campaign, outlined 
his new challenge at the Ritz-Carlton Hotel in Wash- 
ington, D.C., last July, Farr immediately headed for 
his office computer, a Hewlett-Packard 330-C. 



he software he used to 
model the 90-footer is an off-the-shelf package 
called Fast Yacht. Farr sees the computer as a "valu- 

A computer keeps tabs 
of more than 90 strain gauges 
connected to all rigging 
elements. When the going gets 
tough, the computer can read 
the loads 50 times per second. 

able tool" in yacht design, but he is not yet ready to 
burn his pencils or his splines. Asked how big a com- 
puter a yacht designer needs for this type of work, 
Farr answered: "about two feet by three." 

The boat Fay was suggesting and Farr was shaping 
was so long, so light, and carried so much sail area, 
the VPP had some trouble digesting it at first. "Some 
programming work had to be done," acknowledges 
Farr in his slight New Zealand accent gone soft from 
living in the States for eight years. Once the program 
stopped looking cross-eyed at the numbers, Farr test- 
ed ten variations on Fay's 90-footer theme. Within 
three days he gave Fay the four numbers needed to 
present his America's Cup challenge to the San Die- 
go Yacht Club. The boat would be 90 feet on the 
water, show a keel 21 feet in depth, show a beam 
(width) of 14 feet where the hull touches the water, 
and have a beam-max (maximum width) on deck of 
26 feet. 

The yacht club officials at first rejected Fay's chal- 
lenge. Fay, a man who cut his teeth on corporate 
takeovers, took the matter to court. Then, like the 
high-stakes gambler he is, he commenced building 
his superboat as if the judge's decision were a fait 
accompli. 

While CAD has found a very sophisticated appli- 
cation in yacht design, computer-aided manufactur- 
ing (CAM) hasn't. Farr had his computer draw plans 
for the boat on Mylar panels, which were sent to the 
builder, Martin Marine, in New Zealand. "The com- 
puter produced full-sized drawings of the boat," says 
Farr. "It's still basically a drafting function; it's not 
like we sent the builder a computer tape." While 
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awaiting the judge's decision several computer tests 
of the hull, keel, rigging, and rudder were being con- 
ducted at Auckland University. 

On the day before Thanksgiving last year, Judge 
Carmen Ciparick told San Diego, in essence, to put 
up or give up the trophy. It proved not to be a pleas- 
ant autumnal feast for the members of San Diego's 
design team. 

m J° hn Marshall recalls the early brainstorming: 
"First of all, we had to ask ourselves what this New 
Zealand boat was like. We had these four dimen- 
sions, but they didn't help much. Those dimensions 
could be a big monohull, or they could also be a big 
trimaran." 

Marshall's team reasoned that it might be a trima- 
ran because the two beam measurements might de- 



Three video cameras mounted 
at or near the top of the mast 
of New Zealand "see" 
the shape of the sails every 
three-tenths of a second. 



scribe the main hull of a trimaran rather than the 
outside hulls or outriggers, which float out of the wa- 
ter when the boat is not sailing. "We had to disregard 
the other boat, because we really didn't know what it 
was. We had to ask the question: If our job is to go 
20 miles to windward and return, as the course 
spelled out in the rules, what's the fastest thing we 
could come up with?" That led San Diego to a cata- 
maran, and to shape it, the designers turned to their 
beloved VPP. 

Most VPP programs are aimed at monohulls, with 
lead keels that resist the heeling forces in the sails, 
rather than multihulls, which rely on wide platforms. 

When Marshall and his team of designers (which 
included Britton Chance and Bruce Nelson, both of 
whom were involved in the 12-Meter design effort 
for the last America's Cup defense) and multihull 
specialists Duncan MacLane, Dave Hubbard, Randy 
Smyth, Gino Morelli, and Bernard Nivelt fed the 
multihull's numbers into the computer, "It was not 
happy at all," Marshall recalls. "It just blew its lunch 
over a multihull. It lit up and said, in essence: 'All the 
boats I've ever met before in my life were nice ordi- 
nary girls— keelboats, where the more you tipped 
them, the stiffer they got. You tip this multihull and 
its gets stiffer; you tip it a little more and it gets really 
powerful, and you tip it more, and it tips over. I can't 
deal with that.' " A stranger in a strange land, the 
VPP would vibrate between two different solution 
routines. 



There wasn't sufficient time to teach their VPP 
about multihull physics, so San Diego's Sail America 
found a multihull-specific VPP developed in Europe 
from empirical studies of existing offshore boats. 
With no presumptions to science, it said things like, 
"If you add 5 percent more sail area, you're going to 
go x percent faster." 

Most important, says Marshall, was the empirical 
data collected by Duncan MacLane and Dave Hub- 
bard, designers of several C-Class catamarans. These 
25-foot boats typically sport an articulating wing 
rather than soft sails and are the lightest, probably 
the fastest, and unquestionably the most complex 
catamarans in the world. 

Combining Sail America's VPP with the empirical 
multihull VPP and the C-Class numbers "gives you a 
band of information about multihull design where all 
the people involved are reasonably confident," ex- 
plains Marshall. Those high-tech tools and a "Quak- 
er-meeting approach" to differences of opinion 
helped San Diego to design the new boats. 

San Diego decided to build two catamarans- 
one with a wing sail like a C-Class cat and one 
with soft sails. The syndicate has built two solid sails 
made of carbon fiber and closed-cell foam. They 
were built by Sail America's MacLane and 
Hubbard, and Burt Rutan (who also built the Voyag- 
er plane that his brother Dick Rutan and Jeanna 
Yeager flew nonstop around the world). 

The larger of the wings is 96 feet long, contains 
approximately 1,500 square feet of projected area, 
and is about the size of a wing on a Boeing 757. Oth- 
erwise, the boats look identical: they show razor-thin 
and feather-light hulls made of carbon fiber and No- 
mex honeycomb. Dennis Conner, the skipper, firmly 
believes in a two-boat program, as it allows each boat 
to push the other to the next-highest level of 
performance. 



he New Zealand boat 
(named simply New Zealand) flies alone, however, 
and computers must push it during its workup. A 
Hewlett-Packard HP 9000 Model 330 computer, fed 
data from a Model 220, processes three types of in- 
formation: performance data, sail analysis, and struc- 
tural analysis. 

Sail analysis, or sail vision, is most interesting. A 
similar system was first used on the Australian 12- 
Meter Kookaburra, which lost the 1987 America's 
Cup, but the system reportedly had some problems 
handling changing light conditions and excessive 
movement of the rig. 

Three video cameras mounted at or near the 
top of the mast of New Zealand record the shape of 
the sails every three-tenths of a second. The sail 
geometry is then fed into a third computer, an HP 
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The multiple-surface-definition version of 
Fast Yacht was used by the San Diego team 
to generate this image of Stars A Stripes. 



Vectra PC, which provides real-time performance, 
sail-trim analysis, and historical data. Thus, if the 
huge yacht isn't reaching its target boat speeds, target 
sail trim can be called up on the computer for 
comparison. The sail shape can be superimposed on 
the present shape on the computer screen to 
duplicate trim. 

There has never been a 
boat like this before. New Zealand is 133 feet overall, 
flies a Kevlar and Mylar mainsail that is 5,000 square 
feet and has a poleless spinnaker measuring 12,000 
square feet; add the headsail, and this amounts to 
more than half an acre of sailcloth. Although a keel- 
boat, it gets much of its righting movement from the 
40 crew members, 20 of whom perch on deckwings 
on the high side. 

New Zealand is so big, so long, and so light that 
keeping track of stresses and strains on the mast and 
hull is critical. The computer keeps tabs of readings 
from 90 strain gauges placed on all rigging elements 



and on several critical areas of the boat's hull. When 
the going gets tough, the computer can read the loads 
as many as 50 times per second. This information is 
useful in tuning the carbon fiber mast, which is 15 
stories high. The strain gauges also signal overloads 
in the mast or hull before something breaks. 

"The America's Cup has become the ultimate 
computer game. San Diego's John Marshall, a firm 
believer in the message of the machine, doesn't la- 
ment this in the least. As he explains, "Computers 
are the tools of the current artists. You can't really 
conceive of doing creative work in the modern world 
without computers. With a computer you can sub- 
stantiate your intuition, you can lay down some 
quantification of why you should do what you 
would do anyhow. So you can still have a Michelan- 
gelo without a computer, but how would a Michelan- 
gelo get something built in today's world? It's damn 
hard to get anything new built today if you can't doc- 
ument it first. I think without a computer, it is hard 
to avoid mediocrity. Without a computer there is 
enormous pressure to avoid risk. That doesn't win 
the America's Cup, I'll tell you that." B 
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D D T O T H E to the elite list of ma- 



chines that have driven technology through the twentieth century one more: the 
now commonplace, now PC-linkable fax machine. □ Quickly becoming the business 
revolution of the 1980s, fax boasts a growth curve that resembles the trajectory of an 
interstellar probe. From an installed base of only 10,000 or 20,000 machines at the 



beginning of the decade, the fax world today includes 
millions of machines in service. Another million will 
likely join their ranks in the coming year alone. 

Fax — the more familiar moniker for "facsimile 
transmission" — moves hard-copy images over the 
same wires the telephone system uses to transmit 
speech. If you want to send a document from Hobo- 
ken to Hong Kong, all you 
need do is dial your fax 
machine exactly as you'd 
dial an ordinary phone 
and then slide in the piece 
of paper you want to send. 
In half a minute, a likeness 

of your original curls out of the fax machine at the 
other end of the connection, regardless of whether 
anyone is there to answer the phone. 

The fax market is exploding because it has finally 
reached critical mass. Enough people have fax ma- 
chines — rough- 
ly three million, 



PC fax moves hard copy 
from Hoboken to Hong 
Kong in half a minute. 



at last count — that the machines are now taken for 
granted. 

Sheer numbers alone don't completely explain the 
fax revolution. It offers that unbeatable combination 
of convenience and power. 

Operating a fax machine is simple. Unlike some 
computers, photocopiers, and programmable video- 
cassette recorders, it 
doesn't require an engi- 
neering degree. In fact it's 
as easy to use as an ordi- 
nary telephone. 

Receiving a fax is even 
easier. Your machine sim- 
ply answers the phone and churns out paper. When 
the transmission ends, the machine hangs up and 
waits for the next call. Unattended operation is not 
only possible; it is the intent. 

Fax is also fast. A full page of graphics can swim 

the Atlantic in 



By FRANK BICAN and WINN L . ROSCH 



30 seconds. To 
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squeeze the millions of dots that get scanned into the 
fax machine and send them across the line that 
quickly, the fax combines digital data compression 
with a high-speed modem operating at up to 9,600 

bits per second. 

Also helping push the fax into ordinary offices is 
its standardization. Today's digital fax machines un- 
derstand the signals of all others. You don't have to 
grapple with communications speeds, converters, or 
languages. All fax machines obey the rules laid down 
by the United Nations' CCITT, an acronym from 
the French for the Cooperative Committee for Inter- 
national Telephony and Telegraphy. 

Perhaps most importantly, fax is powerful. Any- 
thing you can get on paper it can funnel down the 
telephone line. Architectural drawings, schematic di- 
agrams, typeset proofs — all are equally at home on 
their almost-instant electronic journey by fax. 

The power of fax breaks through language barri- 
ers. Because fax is designed for graphics communica- 
tions, it deals in images rather than in characters or 
words. You can send ASCII, Kanji, Cyrillic, or hiero- 
glyphic characters through the same fax machine, 
mixing them at random. Fax handles even the least- 
decipherable means of hard-copy communication — 
handwriting — such as the signature at the bottom of 
a contract. 

Best of all, fax is cheap. Sending that page across 
the country costs less than $1. The alternative, the 
overnight courier, costs about ten times more. Little 
wonder Federal Express tried to cash in on the com- 
petition with its ill-fated Zap Mail program, which 
was based on Group IV-equivalent fax equipment. 

Of course, the cost savings depends on the job. 
Imagine sending the galleys of a book to an author 
for corrections. At two pages per minute, a 400-page 
book would take three-and-a-half hours to send and 
cost roughly $50, even at bargain phone rates. Over- 
night delivery might cost 20 percent of that, take just 
a few hours longer, and be more readable. 

PC-to-Fax Power 

Quick, fast, and convenient, the concept of fax hard- 
ly seems possible to improve upon. But, wouldn't you 
know it, there is a way: by coupling fax with a PC. 

On the surface, PC-to-fax systems don't look like 
much, especially if set alongside their bulky dedicat- 
ed counterparts. In general, they comprise nothing 



more than a single expansion board that hosts a fax- 
compatible 9,600-bps modem. Many PC-to-fax sys- 
tems can do double duty as ordinary modems that let 
you communicate with bulletin boards, online data- 
bases, and the like. 

But PC-to-fax systems supersede the virtues of or- 
dinary fax. They have all the benefits of standard fax 
equipment, with added advantages wrought from 
greater programmability and data manipulation 
abilities. 

Programmability means the PC-to-fax system can 
process lengthy lists of commands automatically. 
The PC-to-fax combination can be the Satan of de- 
mon dialers, letting you blitz the entire Washington 
bureaucracy with your latest policy beef or (more 
likely) reach everyone in your company's foreign of- 
fices with the latest communique. 

You can stack up a series of files, each one to be 
sent to a different person, then order your PC-to-fax 
system to swing into action after 1 1 p.m. when tele- 
phone rates plummet. Or you can program the PC- 
to-fax system to poll distant fax machines — that is, 
call them and request that they transmit documents 
to you. 

But the PC-to-fax connection doesn't stop with 
Touch-toning numbers down the wire. Chances are 
that you're already creating on your PC the docu- 
ments you want to fax, be they blueprints peeled off 
AutoCAD, newsletters pressed from PageMaker, or 
artwork dripped from PC Paintbrush. PC-to-fax 
technology lets you take anything on your PC's 
screen and blast it to any fax machine worldwide 
without first detouring to hard copy. 

The PC-to-fax link works both ways. On the re- 
ceiving end, your properly equipped PC can substi- 
tute for a fax machine. It can pull reams of letters off 
the line at any time, so you needn't worry about run- 
ning out of paper. (Instead, you'll have to worry 
about depleting your disk space, but that's what 
100MB hard disks are for.) With your PC on the re- 
ceiving end, you can preview the fax you receive be- 
fore you waste time and paper printing anything out. 

The computing power of your PC also can manip- 
ulate fax images before you transmit them or after 
they arrive. Most fax systems let you take graphics 
files saved in a compatible form (PC Paintbrush files 
seem the most favored today) or captured from the 
screen and transmit them in fax form. Using a paint 
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program or the graphics editor built into the fax pro- 
gram, you can alter outgoing or incoming fax images. 

Image manipulation doesn't stop there. Universal- 
ly, PC-to-fax systems can convert text files into im- 
ages that can be sent to fax machines. Not only does 



your PC build the proper dot pattern for each letter 
and number in the file, but it carefully aligns the dots 
of each character with the dot generator of the re- 
ceiving fax machine. When printed out, these text- 
to-fax images may appear distinctly sharper than 




Minding Your Fax Manner 



Whether you use a "real" fax 
^machine or a PC hooked up to a 
scanner to send page images, or sim- 
ply feed an ASCII text stream 
through a PC fax board, you'll want 
to adopt one trick experienced fax 
users find invaluable: attaching a 
fax cover sheet to direct your outgo- 
ing faxes to the right people at the 
receiving end. 

It's useful to think of this as a 
kind of fax etiquette, both because it 
follows the procedure generally 
used in business and also because 
it's a courtesy to those to whom 
you're sending faxes. You can get a 
lot of mileage out of that cover sheet 
beyond simply routing your mes- 
sage to the right person. 

A fax machine at an office typi- 
cally sits unattended on a desk or 
perhaps in a closet. From time to 
time, someone stops at the machine, 
collects the incoming faxes, and 
tries to gather the pages of each 
document (or cut apart a roll-fed 
fax machine's long scrolls) and de- 
liver them to their intended 
recipients. 

Without a cover page for each 
document, the poor soul who has to 
sort out and deliver incoming faxes 
is going to have a devil of a time fig- 
uring out to whom they should go, 
let alone whether the right numbers 
of pages have been received. Like as 
not, your document may wind up on 
the bottom of the stack, undeliv- 
ered, its pages out of order. 

Enter the fax cover sheet. A cover 
sheet needn't be fancy. At mini- 
mum, you may simply scrawl "To:" 
and "From:" on a separate plain 
sheet with a felt-tip pen and send 
that as the first page of your mes- 



sage. If you're sending a text file di- 
rectly from your PC, without first 
putting it on paper, "To:" and 
"From:" lines at the top of the file 
may be sufficient — and about all 
that's possible. (Consider using a 
keyboard macro program, such as 
SuperKey, to reduce your form to a 
chunk of boilerplate you can insert 
at the top of text files with a couple 

of keystrokes.) 

But if you're sending the message 

on a standard fax 

machine or from a 

scanner tied to your 

PC, why not take a 

few minutes to cre- 
ate a decent-looking 

fax cover sheet? 

Our sample cover 

letter was prepared 

on a Macintosh with 

MacDraw, but 

could easily have 

been done on an 

IBM PC or compat- 
ible with any text or 

text-and-graphics 



of the week the fax was transmitted. 

• An optional request to confirm 
that the fax was received in com- 
plete and legible form. 

• An optional request for the recipi- 
ent to make and distribute copies of 
the fax. 

• The name of the person sending 
the message, with the name, ad- 
dress, and telephone number of the 
sender's company. 

• Explicit instructions for sending a 



FAX! 



Please deliver at once to 

Name 

Office 



Dept _ . 



Floor 



Phone 



Ext 



This is page 
Time Sent 



of a 



-page transmission. 



Day /Date Sent 



□ Please call 



at 



to acknowledge receipt of this Pax 

□ Please distribute additional copies of this Pax to the folowln* persons at your location 



program. 

The sample in- 
cludes several items 
you may want to in- 
clude in your cover 
sheet: 

• The name of the 
person to receive the 
fax, with his or her 
title, department, 
office number, floor, 
and phone number. 

• The number of pages in the trans- 
mission, including the statement 
that the cover sheet is counted as 
page one. 

• The time, date, and perhaps day 



Received from Maury Weitz, Portland, Oregon 



For return Fax, dial 309-858-1212 

But call that number first on a voice line to confirm 
that the Fax equipment is online, ready to receive. 



return fax, including your fax's tele- 
phone number and, if necessary, a 
request that senders call another 
number first to confirm that the fax 
machine is online. — Jim Seymour 
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those scanned into an ordinary fax machine. 

A few PC-to-fax systems even add the luxury of 
optical character recognition (OCR), converting the 
text images sent to you via fax into ASCII files, 
which you can edit with your word processor. 

A scanner and printer complete the configuration, 
one that virtually replaces traditional fax systems. By 
coupling a PC-to-fax system with an image scanner 
(which you generally must buy separately), you can 
capture images from hard copy for editing and trans- 
mission. And you can print incoming faxes to any 
graphics-capable printer compatible with your par- 
ticular PC-to-fax system. 

Your Choice: PC or Standard Fax 

One place where PC-to-fax falls short of the stan- 



dard fax machine is in its ease of use. Operating a fax 
machine requires little more than turning it on, 
punching in a telephone number, and sliding in a 
sheet of paper. PC-to-fax demands enough computer 
savvy that you can boot up your PC and work your 
way through its software. Negotiating through sever- 

A few systems convert 
text images sent via fax 
into ASCII files. 

al layers of menus, and maybe even capturing hard 
copy with a scanner before you post your transmis- 
sion, can waste time and resources. 



The Fax Phenomenon Spreads 



It may just be more urban 
^^apocrypha, but it's too good a 
story not to be true: a delicatessen 
on Wall Street has put in a fax 
machine. 

All the usual advantages of fac- 
simile transmission apply — as long 
as the hungry sender remembers to 
put the right name and address on 
the order. Calls for corned beef 
move at 9,600 bits per second, faster 
than a human order taker could 
write them down. Hard copy is gen- 
erated automatically. Arguments 
over an extra tuna on whole wheat 
in an office's take-out order virtual- 
ly disappear. 

Thus, the number of potential 
customers is growing by leaps and 
bounds as the fax phenomenon 
spreads. 

David Simons hadn't heard the 
digital deli story before, but he be- 
lieves it. Simons develops product 
marketing strategies for major tele- 
communications companies from 
his John Street office in the heart of 
Lower Manhattan's financial dis- 
trict. And the ubiquity of fax is be- 
ginning to get on his nerves a bit. "I 
don't have' a fax machine as a matter 
of principle — I'm in the interactive 



services business," he says. "I hate it 
when clients ask me to fax them 
something." 

That doesn't mean Simons is ig- 
noring fax technology. "I'm watch- 
ing the home office very closely. 
There are four million businesses 
operating out of homes in this coun- 
try. When fax comes down to the 
$500 range — as it will very short- 
ly — the result will be tremendous." 
Simons believes that at that price, 
home fax machines will be as com- 
mon as VCRs. 

Mary Stanley knows what it's like 
to have a fax machine at home. 
She's vice president of Qualitas, 
Inc., and with her husband, Bob 
Smith, she runs one of those four 
million home businesses. 

The fax machine came into their 
house as office equipment, but it's 
serving personal uses as well. In 
fact, the real implications of fax hit 
her when a friend faxed her a recipe 
for tapas. "Her husband is a corpo- 
rate executive in the computer in- 
dustry," Stanley says. "He got a fax 
for home because it's 45 minutes to 
his office. The fax is faster and easi- 
er if he forgets a piece of paper." 

In spite of her husband's profes- 



sional interest in computers, Stan- 
ley's friend "has refused to have 
anything to do with PCs," Stanley 
says. But to send the recipe "she just 
wrote out her notes and sent it to 
me. That's when it clicked for me 
that fax is going to be great for 
families." 

Stanley found other personal uses 
for fax. Deciding late one night that 
she would go to the beach the fol- 
lowing day, she sent an invitation to 
a fax-equipped friend. "I wouldn't 
have called her at 11:30 at night!" 
she says. 

Fax can also do an end run 
around errors that creep into mes- 
sages taken over the phone, she 
says. "You know the directions are 
going to be correct when you write 
them out yourself." 

Ads from manufacturers such as 
NEC are already touting top-of- 
the-line machines as a sort of all- 
purpose desktop appliance — phone 
answerer, fax transmitter, and pho- 
tocopier. As these features appear 
on cheaper units, little Jimmy's 
nursery school drawings may dis- 
place sales reports and memos as a 
source of fax traffic. 

— David Dejean 
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If you don't really need all of the features of PC- 
to-fax, you may end up spending $5,000 on hardware 
and taking four times as long to do what a budget- 
priced $1,000 dedicated fax machine can do. Fax is a 
technical marvel, but its real value depends on 
whether you have sufficient need for it. PC-to-fax is 



not for everyone or every situation. 

Nearly every PC-to-fax system has its own per- 
sonality, its own strengths and weaknesses. Choosing 
one from the dozens now available is mostly a matter 
of matching individual features with the way you 
work and expect to use fax. 






T 



HE SELECTION of PC-to-fax 
boards has grown tremendously over the past few years. You've now got over a doz- 
en brands from which to choose. □ To guide you along, we offer our hit parade of 
four top-notch PC-to-fax systems. Each one is outstanding in at least one area of fax 
technology or application — in speed, power, convenience, or price. One of them 



may be the right system for you. 

IntelliFax 

The Brother International Corporation 

If you're looking for a complete communications sys- 
tem in one package, Brother International's Intelli- 
Fax is what you want. In addition to a powerful PC- 
to-fax system and a Hayes- compatible 1,200-bit-per- 
second modem, you get all the software you need. 



The only flourish missing from this complete pack- 
age is a bow. 

Brother, based in Piscataway, New Jersey, is a 
name that may be familiar to you from the company's 
line of office typewriters and printers. Its IntelliFax 
is built around a very smart PC-to-fax board. Based 
on an 80188 microprocessor, it can run full-speed fax 



HOW TO INSTALL YOUR FAX: Turn off your PC and 
disconnect all cables. Unscrew the back and slide off 
the cover. Choose an empty card slot and remove the 
silver backplate blocking the opening in the rear. 




_ _ 



Before inserting the card, check your manual to make 
sure that the jumper switches (indicated here) are 
set properly. Check the dip switches too (surrounded 
by red plastic) — they may also need adjustment. 
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operations in the background without slowing down 
your PC. 

Control software for the $995 IntelliFax system 
was codeveloped with Asher Technologies, the same 
company that supplies the software for Quadram's 
JT-Fax, but the top performance of the IntelliFax 
microprocessor gives the system an entirely different 
f ee l — you don't have to give over your system to fax 
operation. Just preprogram IntelliFax and go on to 
your other computing chores. You can be busy slav- 
ing over your desktop publisher while the IntelliFax 
is quietly transmitting or receiving fax files. 

The software — and thus the complete IntelliFax 
system — is easy to use, with nested menus, a phone 
directory, transmission scheduling, context-sensitive 
help, and the ability to transmit documents without 
prior conversion to fax format. But you pay a signifi- 
cant penalty for its concurrent operation: 155K of 
main memory. 

When you want to send ordinary text files, you can 
bring the built-in modem to life with SoftKlone's 
Mirror communications program, included with In- 
telliFax. While hardly state of the art (basically it's a 
Crosstalk XVI look-alike), Mirror still gets the job 
done. If you don't like the way Mirror feels, you can 
substitute your own favorite communications pro- 
gram in its stead, since the IntelliFax modem is 
Hayes-compatible. 

Installation requires setting the eight on-board 
switches that control communications between the 
fax board and your PC, so expect to become inti- 
mately familiar with the well-written manual. Just be 
careful with the volume control for the on-board 
speaker mounted on IntelliFax's retaining bracket. It 
looks and feels as delicate as a prehistoric eggshell. 

If you want to avoid communications mix-and- 
match worries, yet long for a complete fax-and-data 
communications system, Brother's IntelliFax is the 
most complete package you can get that doesn't sac- 
rifice full fax power. 



GammaFax 

GammaLink Synchronous Communications 

It's no surprise that the most refined PC-to-fax 
product has been on the market longer than any oth- 
er. With its age comes elegance in the form of a finely 
honed, hardworking system, the standard by which 
all other PC-to-fax systems are measured. 

Being first usually brings about a few growing 
pains, and GammaLink's early software was about as 
easy to learn as neurosurgery. But Gamma Technol- 
ogy — now GammaLink, of Palo Alto, California- 
has refined GammaFax over its four-year life, culmi- 
nating in a new software release (version 4.0) that 
couldn't be much simpler to use. 

Even if you're a fledgling faxer, you should be able 
to start sending and receiving files in less than an 
hour with the menu-driven software that puts con- 
text-sensitive help only a keystroke away. You can 
execute nearly any function merely by ratcheting a 
highlighted bar down one of the nested menus using 
the cursor keys, and then pressing Enter. 

You have sufficient control to edit the phone di- 
rectory, create lists of files to be sent, view files 
graphically, and print documents. Ask for the impos- 
sible, such as an illegal filename, and a window pops 
open to suggest help. 

For background operation, you run a memory- 
resident supplementary program called Queue Man- 
ager. It stores incoming fax transmissions on your 
hard disk and keeps a log of every transaction. 

Yet GammaFax's newfound simplicity doesn't 
compromise its time-honored power. If you've spent 
hours learning and writing command and batch files 
for earlier versions of GammaFax, they'll still work 
(with minor modifications) with this newest release. 
The biggest change in GammaFax's command lan- 
guage is that its reference manual is harder to find, 
buried in a text file on one of the accompanying 
diskettes. 

Getting full speed from GammaFax requires at 



With the gold "fingers" pointing down and the phone 
line connectors facing the rear of your PC, align the 
card and press it down into the slot. Slide the PC 
cover forward and screw it into place. 
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The phone connectors are now accessible at the rear 
of your PC where the backplate had been. After 
installing your fax software, plug your phone lines 
into your PC and fax at will. 
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least an 8MHz AT, because the board lacks a micro- 
processor of its own. Even then, running Queue 
Manager in the background will substantially slow 
your foreground work. A version of GammaFax 
equipped with a 1,200-bps Hayes-compatible modem 
is also available. 

Choose the $995 GammaFax for its proven power, 
ease of operation, and long-lived reputation in a fast- 
changing industry. 

Connection Coprocessor Board 
Intel Corporation 

The most powerful PC-to-fax system bears the fa- 
miliar Intel name, the same label worn by the micro- 
processor chips at the heart of virtually every DOS- 
based PC. Not only will it handle your fax chores 
with aplomb, but its optional Hayes-compatible 
2,400-bps modem module puts today's two most im- 
portant computer communications vehicles in one 
slot in your PC. 

The power of the Connection Coprocessor, priced 
at $995 and known during its beta testing as the Call- 
ing Card, comes from the board's own dedicated mi- 
croprocessor (an Intel 80188, what else?). Brains on 
board means that background file transfers— sending 
and receiving fax documents while you're in the mid- 
dle of another application — won't sap your system of 
any processing speed. 

If you're familiar with Lotus 1-2-3, you already 
know how to use the Connection Coprocessor. Its 
software displays similar horizontal menu bars with 
single-line descriptions. 

As with most other fax boards, the Connection 
Coprocessor's software allows you to establish a 
phone dialing directory and to build a list of trans- 
mission commands that will execute automatically at 



a specified time (for example, overnight, when long- 
distance rates are lower). Your lists also can be used 
to dial up other locations, poll for files to be sent, 
and, if any exist, transmit them to your PC. 

Built into the software is a graphics editor — a ver- 
sion of PC Paintbrush H that lets you create or 

modify graphics files before or after transmission. 
The editor is designed for use with a mouse (not in- 
cluded with the Connection Coprocessor) which can 
be plugged into a port on the retaining bracket of the 
board. 

If all that isn't enough, Intel is working on a family 
of communications modules that plug into the Con- 
nection Coprocessor's PiggyBack site. The optional 
$295 modem is the first of these, but you can expect 
to see IBM 3270 emulation, voice mail, and network 
adapters in the future. Intel is also publishing its In- 
tel Communicating Applications Specifications 
(ICAS) — guidelines for software developers to use in 
creating applications that have direct access to the 
Connection Coprocessor's functions. 

For all its power, the Connection Coprocessor is 
easy to get going. Its installation program automati- 
cally creates a subdirectory on your hard disk, copies 
the necessary files, and allows you to select options 
such as those you use for hardware setup. Unlike 
other setup programs, Intel's allows you to choose 
the subdirectory name for your Connection Copro- 
cessor files and gives you the option of automatically 
modifying your system startup files (Autoexec.bat 
and Config.sys). 

You'll need a hard disk to put the system to 
work — but if you planned to move up to the world of 
fax, graphics programs, laser printers, and the like 
without first having upgraded to a hard disk, then 
your priorities are a little out of order anyway. 



Have Fax.WHI Travel 



^^►Using your PC as a fax 
^ machine is appealing, but until 
now laptops have been strictly off- 
limits. Not that they don't have the 
power — it's just that most laptops 
lack the conventional expansion 
slots found on their desktop 
counterparts. 

Quadram took a look at the prob- 
lem and figured out how to get 
around it. The company's JT-Fax 
Portable sidesteps the internal con- 
figuration and provides you with a 
small external fax adapter. The de- 
vice connects to the serial port 



found on virtually all laptops (and 
most desktop computers as well). 

The back of the compact beige 
box has jacks for the serial cable 
(the common DB-25 connector is 
supplied), the external power pack, 
the phone line, and an optional tele- 
phone handset. 

Functionally, the JT-Fax Porta- 
ble provides you with performance 
identical to its internal counterpart. 
It uses simple menu-driven software 
and is only slightly slower than fax- 
ing with a big PC. 

Since the JT-Fax Portable is in- 



tended to be your traveling com- 
panion, Quadram has included a 
nylon carrying case that holds ev- 
erything but the manual and dis- 
kettes (both 5 '/4-inch and 3 , /2-inch 
versions are included in the 
package). 

The price for this flexibility is 
just $495. Considering that you can 
use the JT-Fax Portable with your 
laptop when on the road and on the 
desktop back at the office, the $100 
premium over the PC-only version 
could be money well spent. 

— Winn L. Rosch 
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THE FIVE MOST IMPORTAN 
SPREADSHEET TOOLS 
FOR THE PRICE OF ONE. . . 




plus a 
Free 

BONUS 
TOOL! 



$99.95 

60 Day Money Back 
Guarantee 



A Master Craftsman's Toolbox 

When you're working on a project, you want all your tools 
in one place. You wouldn't store a wood plane m one toolbox 
and a f-square or saw in other toolboxes. It's the same with 
software Why have many different software programs, different 
menus to learn, or incompatability problems? Here s our 
solution to this problem. 

Spreadsheet Compare 

Compare one worksheet with another, cell by cell global^ 
Compare will report differences, formatting, formulas... the works. 

Print extra wide spreadsheets down the page instead of across, 
highlight and select ranges, add headers, footers, row and 
column borders. 

Compress and decompress spreadsheet files up to 90% while 
you work, with or without Lotus. Can be used with Sidewr.ter 
so floppy disc users can sideprint huge spreadsheet tiles. 

Cell Memo n 

Attach memos to any cell in your spreadsheet, 
or to any filenames and directory names of any spreadsheet. 
Write memos of how you arrived at formulas. 

FiX"It 

Rescues damaged spreadsheet files... even from physically 
damaged floppy discs. Gives a global cell by cell report, too. 



BONUS TOOL 



StowA^o briEg a worksheet back to a "clean state'' with 
all the formulas and formatting still in place, but with all the 
entered and calculated data erased. 



Consumers Software's i 

^ spreadsheet 

TbOLBCK. 

The Spreadsheet Toolbox. . .utilities to 

BUILD, REPAIR, MAINTAIN AND EFFICIENTLY 
STORE SPREADSHEETS. 

For Lotus and Symphony Users 

Call Now to Order. 

800-645-5501 

In California: 

800-556-6699 

Available at computer stores. 
Dealer & distributor orders welcome. 

^ypyvT^^ |^ j 'j Consumers Software Inc. 



736 Chestnut Street 
Santa Cruz, CA 95060 
408-426-7311 



Consumers Software.. . with value built In. 
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You might accuse the folks at Intel, in Hillsboro, 
Oregon, of dragging their feet in bringing a fax board 
to the market; if you're looking for the most powerful 
PC-to-fax system, however, the Connection Copro- 
cessor has been worth the wait. 

JT-Fax 

Quadram Corporation 

The most affordable fax around is Quadram's JT- 
Fax, a $395 combination of a minuscule expansion 
board and single software disk. That's less than half 
the cost of other PC-to-fax systems or even budget 
fax machines. 

The bargain is a good one because the JT-Fax 
doesn't skimp on features. Quadram, based in Nor- 
cross, Georgia, built a system that includes most of 
what you get with the expensive units, such as off- 
hour transmission scheduling, phone directories, 
group broadcasting, transaction logs, and even net- 
work operation. 

And it even goes beyond some of the more expen- 
sive systems. While most other PC-to-fax products 

Frank Bican, computer resources supervisor at a Cleve- 
land, Ohio, medical center, is a contributing editor of 
PC Magazine. Winn L. Rosch is a contributing editor 
of PC/Computing. 



require you to assemble documents before you trans- 
mit them (for instance, pasting a letterhead over your 
text), JT-Fax does it on the fly while you're 
transmitting. 

The Asher software that runs JT-Fax is memory 
resident— that is, once loaded, it lets other programs 
run on your system. But when you want to fax some- 
thing—even in the middle of other programs— you 
can instantly call up JT-Fax by pressing the Alt-F (or 
keys of your choice) on your keyboard. 

Although memory resident, JT-Fax won't run in 
the background. When you're sending or receiving 
fax files, your PC can't be used for anything else. 

Hit the hotkeys, and you'll find JT-Fax about as 
simple to use as a garage door opener. A single open- 
ing menu leads to more windowed menus; a context- 
sensitive help menu pops onscreen at the press of Fl. 

Where JT-Fax cuts corners is speed. At its fastest, 
JT-Fax transmits and receives at half the rate of oth- 
er fax products. Nevertheless, it's still fully compati- 
ble with the prevailing standard because other fax 
products automatically slow down to accommodate 
its pace. 

If you only need to fax files occasionally, JT-Fax 
will get you into the technology with the minimum 
outlay. Its slower speed and lack of background op- 
eration discourage heavy-duty use. f] 
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Get the Most From 
Your Software. 



Put a PC-DocuReF Software 
Quick Reference Guide on 
your keyboard 

Today's PC software is more 
powerful than ever. But, with 
that power often comes 
added complexity. Now, 
there's an easy way to 
increase your productivity 
and get more from your 
software. PC-DocuRef soft- 
ware quick reference guides 
from SMA provide a fast 
command reference that speeds 
software use. Plus, all PC-DocuRefs 
contain helpful tips, examples and 
warnings that help you extend 
your knowledge of the software. 
You 11 use more of the power built 
into the program. 

Remember Commands Easily 

If, like many people, you use 
several software packages in your 
job, you could have more than 1,000 
commands to remember. With a 
PC-DocuRef on your keyboard, 
you have an easy-to-use memory 
aid right at your fingertips. 

Save Time and End Frustration 

You'll save hours of time because 
you won't have to dig through cum- 
bersome manuals for commands. 
PC-DocuRefs are functionally 
organized and fully color-coded to 
help you find commands fast. 

Learn New Commands and 
Functions Quickly 

A PC-DocuRef quick reference 
guide can help you learn and use 
PC software raster and with more 
confidence. You 11 master new soft- 
ware more easily while you 
discover powerful, untapped 
features in familiar programs. 

Fits any Keyboard 

PC-DocuRef attaches to any key- 
board, including portables and 
laptops, using velcro-like fasteners. 
It's easy to put on and easy to switch 
to another PC-DocuRef when you 
change programs. 

Unique Design for Ease of Use 

The unique PC-DocuRef 
design makes it the perfect soft- 
ware companion. Special pull-out 
templates keep often-used corn- 




Here's why PC-DocuRef is the 
best software quick reference. 



Universal design 
fits any keyboard 
including laptops 
and portables 





Color-coded 
throughout to sim- 
plify commands 



Tough plastic 
material will not 
tear, fade or be- 
come dog-eared 



Color-coded func- 
tion key guides 
for PC/XT and 
enhanced style 
keyboards 



Pull-out templates 
with often-used 
commands are 
always in view 



mands in view at all times.The 
tabbed pages are organized with 
the most important commands up 
front for fast reference.There's even 
a separate function key template 
for IBM PS/2 and Enhanced 
keyboards. 

Never Obsolete 

Perhaps the greatest benefit of all 
is that your PC-DocuRefs will 
never be obsolete. Low-cost 
upgrades will be available for most 
models so you can upgrade your 
PC-DocuRefs when you upgrade 
your software. And, your PC- 
DocuRefs are a permanent refer- 
ence aid because they're made of a 
unique lightweight plastic material 
that wont fade, tear or become dog- 
eared with use. 



Order with Complete Confidence 

Since 1982, SMA has been 
America's leading producer of 
software reference aids. Over 
600,000 of our PC-DocuMate 
keyboard templates are in use 
today. Our experience means we 
can guarantee your satisfaction. 

No-Risk, Full 60-Day Guarantee 

Use your PC-DocuRef for a full 60- 
days. If you are not completely satisfied 
return it to us (undamaged) for a full 
refund (less shipping and handling.) 

| 1 ORDER TOLL-FREE | . 

Ask your dealer or for fast 
service on credit card orders, 
call our toll-free orderline: 

1-800-SMA-RUSH 

(762-7874) 

(in NC call 919-878-3600) 

Models Available For: 

DOS/Basic 3.X MultiMate Advantage II 
Microsoft WORD Lotus 1-2-3 
dBASE III Plus WordPerfect 

New models are under development. 
Call for availability 

QUANTITY DISCOUNT PRICING: 

1-2 $19.95each 10-24 $17.85 each 
3-9 $18.75 each 25+ Please call 

To order by mail send credit card infor- 
mation, check or money order. Indicate 
which PC-DocuRef models you need and 
see the quantity discount price listing 
Add $2.50for shipping and handling. (AK, 
Hl&Canadian ordersadd$6 50 otherfor- 
eign $25.00.) U.S. funds only. Provide a 
street address (no P.O. boxes) for UPS 
delivery. NC residents add 5% sales tax. 



SYSTEMS MANAGEMENT ASSOCIATES. INC 

3325 Executive Drive 
Dept. CC-01 
Raleigh, NC 27609 
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Dealer Inquiries Invited 

PC-DocuRelandPC-DocuMateareTrademarksofSMA 
Inc IBM and PS/2 are Trademarks of IBM Corporatio 
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Unfeif FairTrade 



Who will bear the huge 

cost of the U.S.-Japan trade pact? 

U.S. consumers. 



W 

W Watching U.S. trade offi- 
cials get tough with Japanese semiconductor manu- 
facturers is a lot like viewing reruns of old "Road 
Runner" cartoons, with Uncle Sam cast as Wile E. 
Coyote. No matter how clever, no matter how care- 
fully planned, Wile E.'s schemes invariably backfire. 
Without exception, the Road Runner escapes un- 
scathed, while the coyote plunges off the edge of a 
cliff. 

The 1986 semiconductor agreement is a classic ex- 
ample. It was designed to benefit all U.S. memory 
chip manufacturers; it helped only two. Micron 
Technology, one of only two remaining U.S. manu- 
facturers of dynamic RAM chips (DRAMs) for the 
open market, recently reported a huge surge in prof- 
its. Texas Instruments, the other DRAM maker, is 
also benefiting from the agreement. 

But for the rest of the United States the semicon- 
ductor agreement has been a bust. DRAM prices 
have more than tripled since the pact was signed, and 
memory chip shortages have 
forced computer companies to By ALAN 



delay production of new models. Any benefits de- 
rived from boosting the profits of the two fortunate 
DRAM makers have been outweighed by the huge 
costs imposed on consumers and the computer in- 
dustry nationwide. "It's a disaster," concludes trade 
expert Gary Clyde Hufbauer. "A sorry mess," agrees 
Fred Bergsten, head of the Institute for International 
Economics. 

For consumers the effects are painfully obvious. 
The cost of add-on memory products has soared to 
the point that savvy PC owners simply aren't buying. 
And while computer prices haven't increased recent- 
ly, for the first time in years they haven't decreased 
either. Drew Peck, a semiconductor industry analyst 
for the brokerage firm Donaldson, Lufkin & Jenrette, 
says higher prices for memory have boosted PC mak- 
ers' costs by an average of 1 5 percent. As a result, the | 

days of 30 percent annual declines in the cost of 2 

< 

computing are over. £ 

CD 

In addition, the memory chip shortage has led | 

some companies, including £ 
MURRAY Hewlett-Packard and Compaq, I 
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to delay the introduction of new models for fear they 
won't be able to secure a steady supply of DRAMs. 
Smaller companies that have to buy DRAMs on the 
spot market have been hit especially hard. They've 
had to pay as much as $14 for chips that two years 
ago sold for only $2— and the resulting cost squeeze 
could push some of them out of business. 

Defenders of the semiconductor agreement argue 
that it doesn't deserve all the blame for recent short- 
ages and high prices. And to a degree, they're right. 
Unexpected difficulties in converting 256-kilobit 
DRAM production into 1 -megabit production have 

It is absurd to argue, as some 
do, that the semiconductor 
agreement has not 
contributed at all to the 
current problems. 

reduced the output of Japanese memory chip manu- 
facturers. The decline in the U.S. dollar has in- 
creased the cost of imported chips. And an unfore- 
seen surge in demand has caught DRAM makers off 
guard. The semiconductor business, after all, remains 
highly cyclical. 

But it is absurd to argue, as some do, that the semi- 
conductor agreement has not contributed at all to the 
current problems. After all, the agreement's propo- 
nents intended to raise the price and reduce the vol- 
ume of Japanese imports. "There's no question in my 
mind,'' says Drew Peck, "that the trade pact has been 
a major contributing factor" in the DRAM crisis. 

"Fair trade" advocates say higher prices are a bur- 
den consumers must bear in order to protect Ameri- 
can jobs. But that argument also falls flat. In the 
United States, only 13,000 people are employed in 
DRAM production— a handful compared with the 
hundreds of thousands of computer industry em- 
ployees whose livelihoods depend on a stable supply 
of DRAMs. A new study by Arthur T. Denzau at the 
Center for the Study of American Business con- 
cludes that the U.S. computer industry stands to lose 
two jobs from the trade agreement for every job 
saved. 

And how have Japanese chip makers fared under 
the provisions of the pact? Quite nicely, thank you. 




The View 
from the 

laining 



^^In the early 1980s, Cray Re- 
search, based in the U.S., designed 
a semiconductor and asked Japan's 
Fujitsu Corporation to produce it. Af- 
ter a long delay, no chips had been de- 
livered. Cray investigated and found 
an abundance of the semiconductors it 
had designed. The only problem was 
that they were inside Fujitsu's new 
supercomputers. 

What happened to Cray illustrates 
the danger of becoming dependent on 
a major competitor for the supply of 
critical components. No corporate 
manager today would wittingly pro- 
pose a strategy that resulted in such a 
dependence. And yet that is precisely 
the course that U.S. chip users were 
following before the conclusion of the 
U.S. trade agreement with Japan. 

In 1980 there were 12 producers of 
DRAM chips in the United States. By 
1983 there were only half that many, 
and by 1985 the number had dwindled 
to two (not including IBM, which pro- 
duces chips only for itself). Conse- 
quently, most U.S. electronics compa- 
nies had become heavily dependent on 
Japanese chip producers. But these 
producers happened to be the Ameri- 
cans' most formidable competitors in 
the electronics markets. 

The almost total disappearance of 
the U.S. chip industry was due largely 
to its inability to absorb the revenue 
losses caused by successive rounds of 
Japanese dumping. Of course, the Jap- 
anese industry also lost money as a re- 
sult of its dumping: $4 billion in 1986- 
87. But the Japanese producers could 
afford the loss, thanks to the backing 
of the Keiretsu, an alliance of such 
companies as Sumitomo and Mitsubi- 
shi. (Such an alliance, like dumping it- 
self, would be illegal in the U.S.) Crit- 
ics of the trade agreement assume that 
the massive dumping and the dis- 
tressed pricing of 1985-87 would have 
continued indefinitely. This is absurd. 
Historically, Japanese dumping has al- 
ways stopped after competitors have 
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been driven from the market. More- 
over, had the U.S. government not 
concluded the agreement with Japan, 
dumping petitions already filed or 
about to be filed by several U.S. chip 
producers would have been taken to 
their legal conclusions. Because mas- 
sive dumping was in fact taking place, 
there is no doubt that duties would 
have been imposed, along with a con- 
sequent increase in prices. 

The question was never whether or 
not prices would increase. It was al- 
ways clear that at some point they 
would. The real issue the trade agree- 
ment sought to address was whether, 
once prices began to rise, there would 
still be a U.S. chip industry. And, per- 
haps more important, whether the in- 
creased prices would benefit the long- 
range interests of the U.S. or the 
Japanese electronics industry. 

The agreement preserves a viable, 
broad-scale U.S. semiconductor in- 
dustry. Today Texas Instruments and 
Micron Technology are expanding 
DRAM production in the United 
States. Motorola is coming back into 
DRAMs, and others may follow. IBM 
has cut its dependence on Japanese 
DRAMs dramatically, and other users 
are considering long-term arrange- 
ments with U.S. chip suppliers. And, 
of course, as this new supply comes to 
market, prices will drop from their 
current high levels. 

The trade agreement takes the long- 
term view that the Japanese have 
urged upon us. It promises, and is de- 
livering, a stronger U.S. chip indus- 
try — one that will reduce the depen- 
dence of U.S. computer manufac- 
turers on their biggest competitors. 

— Clyde V. Prestowitz, Jr. 

Prestowitz helped to negotiate the 
U.S. trade agreement with Japan as 
counselor to the secretary of com- 
merce. He is the author of Trading 
Places: How We Allowed Japan to 
Take the Lead. 



The agreement in effect created a cartel among the 
Japanese manufacturers and handed it the power to 
charge monopoly prices in the United States. It's as if 
the government had gone to the OPEC nations in 
1970 and said, "Listen, to help our oil drillers, we'd 
like you to band together, cut production, and triple 
your prices." Voila! Trade policy. 

Japanese computer manufacturers are also basking 
in the beneficial light of the agreement. Most of them 
are affiliated with chip makers and can get a steady 
supply of chips at a low price. In the meantime, their 
competitors in the United States are struggling to 
buy memory at astronomical prices. 

The irony is that this ill-conceived policy emerged 
during the administration of Ronald Reagan, whose 
free trade rhetoric knows no bounds. Reagan, more 
than any recent president, seems to understand that 
shots aimed at our trading partners can frequently 
blow up in our face. 

But in practice Reagan's free trade rhetoric has 
often been ignored. Indeed, the Reagan administra- 
tion will go down in history as the most protectionist 
since World War II. That's partly because adminis- 
tration officials sometimes succumb to special plead- 
ing from American industry, and partly because they 

And how have the Japanese 
chip makers fared under the 
provisions off the pact? 
Quite nicely, thank you. 



are trying to calm a Congress growing increasingly 
active on trade issues. Former White House econom- 
ic adviser William Niskanen refers to Reagan admin- 
istration trade policy as a "strategic retreat." 

The semiconductor agreement grew out of a com- 
bination of the industry's pleading and the adminis- 
tration's concern about congressional interference. 
Semiconductor manufacturers were growing increas- 
ingly agitated about the Japanese dominance in the 
market for key memory products. And the adminis- 
tration was eager to demonstrate its tough mettle on 
trade issues in order to head off legislation. 

The trade pact also owes its existence to some 
clever bureaucratic maneuvering by the late Secre- 
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tary of Commerce Malcolm Baldrige and trade rep- 
resentative Clayton Yeutter. Normally, such matters 
would be subject to the approval of the administra- 
tion's Economic Policy Council, headed by Secretary 
of the Treasury James Baker. But Baldrige and Yeut- 
ter negotiated the agreement and secured White 
House approval privately before taking it to the 
council. Although Baker, his deputy Richard Dar- 
man, and Secretary of State George Shultz all op- 
posed the agreement, their efforts to stop it came too 
late. The deal had been done. 

Were Japanese companies "dumping" chips in the 
United States? Probably. But the issue of dumping 
becomes very fuzzy in the high-tech arena. Compa- 
nies frequently sell new products at prices substan- 
tially below cost because they are confident their 
costs will come down as the market grows and econo- 
mies of scale come into play. American technology 
companies use such pricing practices as well, and no 
one accuses them of dumping. 

Moreover, Japanese chip manufacturers probably 
have a natural advantage in producing memory 
chips. Most Japanese semiconductor companies be- 



long to large conglomerates with ample capital. This 
makes them less vulnerable to the cycles that plague 
the semiconductor industry: they can continue to in- 
vest during good times and bad. 

The U.S. high-tech industry, on the other hand, is 
fragmented. That may make it poorly suited to pro- 
duce commodity-like products such as memory 
chips, but better able to develop new computers and 
innovative software. Why did we adopt a policy that 
helps an industry in which the United States lacks 
competitive advantage at the expense of one in which 
we do have the advantage? 

The DRAM problems won't last forever. Eventu- 
ally, the industry will shift to 1 megabit memory 
chips and the soaring DRAM prices of 1988 will be 
forgotten. But the lessons of the semiconductor pact 
should be remembered. No matter how frustrating 
we may find the practices of our trading partners, we 
should avoid haphazard firing of trade salvos. E 

Alan Murray is chief economics reporter in the Wash- 
ington bureau of the Wall Street Journal and coauthor 
of the book Showdown at Gucci Gulch: Lawmakers, 
Lobbyists and the Unlikely Triumph of Tax Reform 
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Hard-Disk Backup Easy as 
Shooting Fish in a Barrel! 

WESTLAKE 

DATAQCORP 

P.O. Box 1711, Austin, TX 78767 Telephone: (512) 328-1041 

PS/2 and OS/2 are trademarks ol International Business Machines, Inc 



Mriif I Now for OS/2! Point-And-Shoot PC-FullBak 
111 L if ! is now available for your OS/2 system. 
C A QT I Point-And-Shoot PC-FullBak is the fastest 
iMu I ! backup utility- period! Run it on your IBM 
PC, XT, AT, or PS/2 30, 50, 60, 80 or true hardware 
compatible at up to 20 mhz! 

Q I MIDI CI Just use the ,| 9 nt ~ bar menu t0 se,ect 
OlIVIl LL. and mark the directories, subdirecto- 
ries, and individual files you want to back up! Back up 
data all over your hard-disk with a single command! 
nri IADI CI Point-And-Shoot PC-FullBak keeps 
IXLLIMDLl! your data sate-but don't take our 
word for it: "The product has never failed to give me a 
reliable RESTORE."- Jim Seymour, Micro Business 

ADADPAIMI Witn Point-And-Shoot 
DAKUHIIl I PC-FullBak, you'll never have 
to talk about the data that got away. And at only $129.95, 

it's a bargain! Available at quality software retailers or 
from us at: (512) 328-1041. Your satisfaction is guaran- 
teed -or we'll refund your money! And that's no fish story. 
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AWARD-WINNING 
SOFTWARE! 

The award-winning family of 
products from Westlake Data 
Corp. has received 
PC Magazine 's 
Editor's Choice Award 
and has been 
nominated for 
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PC Magazine's Technical 
Excellence Award. 
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miTING 




FOR A 
PRINTER 



Can 



to tie up your 
PC, your 
"business, & 
your profits . . . 

. . . simply to wai 
your turn at the 
printer? 



PRINTER SHARING WITH JSUJB inuu on 

Best Value — More features for less money. 

n^n-c huffpr flexibility and options than any other peripheral 
^rgSSS^^Se iSi. sports with 256KB buffer for on.y 

f^^c£%S^Sce a network; but if you don't need a 
S server thir I the Buffalo SL is the ideal LAN alternative at a 
fraction of the cost. 



BUFFALO 



® 




Sub-LAN connectivity - Peripheral sharing and buffering. 

r Qpriai ports All Dorts user configurable as input or output; ports 
fndfvVduaTy configSe for all serial parameters and for baud rates to 

"parallel Ports: All ports user configurable as input or output. Line drivers 
boost output to 400 ft. 

^S^^^cS^^e^X of virtually an unlimited 
mimbe^r of PC s to any number of printers on the same system. 
Buff er s^e From 0KB to 4MB, easily upgradeable by the user in minutes. 
File transfer. Serial channel PC to PC with your software. 

Easy Installation and Use - Factory supported, toll free. 

simnie installation software for configuration and menu setup. 
SK-^pysofVware displaying user configurable menus uses less 

^^SiS&n: Data may be cleared, paused, or re-directed 

Next' LTai.Vb°e b printer. Automatic routing of data to next available 

Disk^achinTsoftware and keyboard enhancing software inc.uded free 
with each unit. 
Warranty. One year 

Guarantee: as day money back satisfaction guaranteed 





Call now and talk to a person with the technical 
background to help solve your connectivity problems. 

BUFFALO 

The inexpensive peripheral sharing solution 

(800) 345-2356 



Buffalo Products. 2805 19th Street SE. Salem. OR 97302 (503) 585-3414 
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ree trade is still a long 
way off, but indications are abroad that the persistent 
import-export restrictions that have clouded rela- 
tions between those two microcomputer superpow- 
ers, the PC and the Macintosh, are easing. 

Trading files between the Mac and the IBM PC 
and its clones has been like getting through an Iron 
Curtain— a red-tape snarl of cables and transfer pro- 
grams, a bureaucratic nightmare of incompatible file 
structures and mismatched disk formats. 

But a digital detente is dawning at last. To be sure 
the day when we can take a disk from a Macintosh 
and put it right into an IBM PC hasn't arrived yet 
But the physical transfer is getting easier as wire 
transfer programs such as LapLink Mac get better. 

ByCYNTHIA W. HARRIMAN 



More applications with both PC and Macintosh ver- 
sions can trade files directly. And for applications 
that can't, translation utilities and work-arounds are 
becoming standardized. 

Each major type of application— spreadsheets, 
word processors, databases— has its own problems 
and exchanging information between Macs and PCs' 
obviously involves more than just moving a file from 
one machine to another. It requires, in most cases, 
translation of a file from the format in which it was 
saved by the source program to a format the target 
program can read. 

Some of today's improved programs read and 
write several file formats, making translation unnec- 
essary. Microsoft Word and WordPerfect on the 
Mac, for example, can read and write in the file for- 
mat used by their PC equivalents. FoxBase (Mac) 
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A digital 
detente is 
dawning 
at last. 



d-Base Mac, and McMax can read dBase files. Page- 
Maker (both PC and Mac versions) can create inter- 
changeable files, and Ventura can handle Mac 
graphics files. 

While this is a growing trend, most PC programs 
cannot read files from Mac programs, and vice versa. 
Some packages at least include their own translation 
utilities, such as those bundled with Lotus 1-2-3 and 
Symphony. Using these external translation utilities 
is not as convenient as transferring files among pro- 
grams that can read other formats directly, of course, 
but they're handy. 

If your program lacks its own translation utility, 
you may be able to use one of a growing number of 
third-party translation filters. The pioneer in this 
field was DataViz of Trumbull, Connecticut, whose 
MacLink program was the first PC/Mac translator 



on the market. MacLink is still one of the most wide- 
ly used third-party translators, although similar com- 
mercial and public domain packages are joining the 
field. 

But even third-party translators can't make peace 
between all file formats. In fact, most of them can 
read or write flies for only a handful of popular pro- 
grams. If your application isn't one of the chosen 
few, you may be able to use a common-denominator 
format, such as DIF or SYLK (see sidebar), as a go- 
between. The Lotus 1-2-3 .WKS format (for spread- 
sheets) and the dBase .DBF format (for databases) 
are also widely accepted as standards. 

The absolute lowest of all common denominators, 
of course, is ASCII. Almost every nongraphic pro- 
gram will let you save and retrieve a file in ASCII 
form. 
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Two caveats are in order, though. Normally, 
ASCII files include only data. This means that in a 
word processing document, for example, all the 
fonts, margins, indents, bullets, and other graphic de- 
vices will most likely have disappeared when you call 
up the translated file. Also, the Macintosh and the 
PC don't exactly agree on what constitutes a plain 

vanilla ASCII file. 

Every computer adds at least a tiny bit of format- 
ting information to make any file readable. New 
paragraph markers and tab characters, for example, 
almost always survive translation, because the ASCII 
codes for these formatting conventions are nearly 
universal. 

The central difference between Macintosh and PC 
ASCII files is that the PC puts a line feed and a 
carriage return character at the end of each line. The 
Mac doesn't use line feeds; instead, it puts carriage 
returns only at the ends of paragraphs. So if you send 
Mac text to a PC, you'll need to break each para- 
graph into a series of separate lines, lest the PC choke 
on the data coming in and scream "Input line too 
long" or some such error message. After feeding PC 
text to the Mac, on the other hand, you'll have to re- 



move the needless carriage return from the end of 
each line. 

Enough of the general issues. When translating 
word processing documents, spreadsheets, databases, 
or graphics between the PC and the Mac, it's helpful 
to start with a few universal truths. 

Truth #1: Database and word processing files es- 
sentially consist of just plain words, with a few spe- 

The absolute lowest of 
all the common-denominator 
formats, of course, 
is ASCII. 

cial characters thrown in to separate the words into 
understandable groups. Both the Mac and the PC 
read the words in exactly the same way, but they read 
the separators differently. If you can change the sep- 
arators so that they match, you'll have easy data 
sharing. 

Truth #2: Physically seeing word processing and 
database data (including the usually invisible separa- 
tors) helps you understand your translation task. Mi- 



How One Firm Solved the Problem 



^ Give Computerlmages pres- 
l^ident Gerald Rosenthal a dBase 
file containing the raw data for your 
company's fall catalog, and he'll de- 
sign that catalog without printing 
out a single record. 

Computerlmages is what Rosen- 
thal calls a "full-service desktop 
publishing firm," offering graphic 
design and production, training and 
consulting, and even self-service fa- 
cilities. Its clients range from gov- 
ernment agencies to individuals. 
Equally broad-ranging are the prod- 
ucts it designs, which include books, 
newsletters, marketing materials, 
and even business cards. 

A principal factor in the success 
of the two-year-old firm, located in 
downtown Boston, has been its abil- 
ity to translate files from the many 
and varied applications clients use 
into any one of several desktop pub- 
lishing formats. Working from a 
network of TOPS-managed PCs, 
clones, and Macintoshes, Compu- 
terlmages combines desktop pub- 
lishing tools with traditional graphic 
arts techniques. 



"Say we're going to do a newslet- 
ter for a government agency," ex- 
plains Rosenthal. "Several authors 
have written articles on the agency's 
Wang system. They collect these ar- 
ticles, put them on a DOS floppy as 
an ASCII file, and bring it to us. We 
would then put it into one of our 
DOS machines, and maybe copy it 
to the Mac through the TOPS net- 
work. We'd then run it through 
MacLink Plus, which turns it into 
an ASCII file. If we were using 
PageMaker for this project, it could 
then read that file directly." 

It sounds easy, but translation 
can be deceptive. "Once we were 
trying to translate a MultiMate doc- 
ument through MacLink," says Ro- 
senthal. "The client used both 
IBMs and clones. Every time we 
tried to bring the file up, the system 
would crash — we got the equivalent 
of snow and a buzzing noise on the 
monitor. I know that the problem 
was with their document because I 
had them make different copies of 
it. Two of the four files worked; the 
others didn't. It meant that we had 



to have them put the files into an 
ASCII format and work from 
there." 

The problem? Probably a com- 
patibility glitch between the client's 
clones and PCs. But who can be 
sure? Users rarely have either the 
time or expertise to search for the 
cause of such difficulties. The solu- 
tion — if there is one — inevitably en- 
tails one or more additional steps in 
translation, a time-consuming pro- 
cess that may yield a somewhat gar- 
bled result. 

"Eventually there will be a fairly 
uniform operating system for all 
machines so that translation will be- 
come irrelevant," speculates Rosen- 
thal. Meanwhile, you can save your- 
self a lot of trouble by shopping for 
software that comes with good 
translation utilities. "Software ven- 
dors are beginning to take it for 
granted that people will want to 
translate files," Rosenthal explains. 
"The first thing we look at in mak- 
ing a software purchase is what util- 
ities it comes with." 

— Marty Jerome 
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crosoft Word performs this job 
nicely on both the Mac and the PC. 

Truth #3: Spreadsheets are a 
nonissue, because Lotus 1-2-3 and 
Excel trade data so easily. 

Truth #4: Graphics are a world 
unto themselves. You'll have to use 
a translation utility to exchange 
graphics data. 



File 

Bridging the Gap 



Word Processing 

Almost any formatted word pro- 
cessing file can be exchanged be- 
tween the Macintosh and the PC. 
Microsoft Word and WordPerfect 
files can be traded directly. Other 
files are easily traded, too, largely 
because of the popularity of the 
MacWrite and Microsoft Word 
formats on the Macintosh and 
Document Content Architecture 
(DCA) on the IBM. 

DisplayWrite, WordPerfect, 
MultiMate, and Manuscript, 
among other PC word processors, 
can all read and write the DCA for- 
mat; if not, they come bundled with 
the necessary translation utilities. 
Microsoft Word was the first Mac- 
intosh program to offer a DCA conversion option, 
but it requires you to use a Save As command in 
Microsoft's own Rich Text Format (RTF). Then you 
use a DCA conversion utility from outside Word. So 
much for convenience. 

Early this year, WordPerfect became the second 
Mac word processor to jump on the DCA band- 
wagon. Until other Mac packages adopt DCA, you'll 
have to use MacLink Plus to convert from the 
MacWrite format to DCA. MacLink Plus can also 
take you from MacWrite into IBM's versions of 
MultiMate, WordPerfect, WordStar, XyWrite, and 
Office Writer. Remember: the fewer the intermedi- 
ary steps, the cleaner the translation. 

In fact, if you can live without all the formatting 
information — or can supply your own program's 
codes after the translation — you might consider 
working on the ASCII level. This format is especially 
useful when you're trying to pull an e-mail document 
or information from a spreadsheet or database into 
your word processing package. 

MacWrite and Word let you easily insert line feeds 
into files destined for the PC. Scores of shareware 
utilities in the Macintosh community promise to re- 

Cynthia W. Harriman is the founder and director of the 
Summer Computer Institute. She is coauthor of The 
Macintosh Advisor: Essential Techniques for 
Experienced Users. 



A single standard won't emerge anytime soon, but several widely 
recognized formats make file translation easier: 

DIF: Data Interchange Format was the first common standard, promul- 
gated in the PC community by the creators of VisiCalc. Many spread- 
sheets and databases offer it as a read/write choice. 



SYLK: SYmbolic LinK, Microsoft's standard, works as a common de- 
nominator between any Microsoft program on the PC and the Mac. 

DCA: Document Content Architecture, also known as RFT (Revisable 
Format Text), is IBM's standard for exchanging word processing files. 
It's beginning to show up in Macs as well. 

RTF: Rich Text Format is similar to DCA in its ability to exchange for- 
matted word processing files. So far, it's only an intermediary step be- 
tween Word files on the Mac and DCA files. 

TIFF: Tag Image File Format is an Aldus Corporation product for 
scanned images. A small but growing number of Mac and PC graphics 
and layout programs are beginning to use it. 

EPSF: Encapsulated PostScript Files provide better screen images and 
slightly faster printing by storing PostScript code inside a file. It's new, 
however, and cannot be written by all graphics programs. — CWH 



move the line feeds from PC text files after they've 
been imported into a Mac. But the test of a cleanup 
utility lies in how it deals with carriage returns. 
There's an art to removing end-of-line returns with- 
out removing the paragraph endings too. If you're 
especially fond of chump work, you can strip or in- 
sert line feeds manually by way of a word processing 
package that allows you to not only view but also 
search and replace invisible characters. 

Spreadsheets 

There's no need to agonize over spreadsheet transla- 
tion — as long as you're using Lotus 1-2-3 or Micro- 
soft Excel. This may sound rather totalitarian, but 
aside from the fact that these programs are far and 
away the most popular spreadsheets for the PC and 
the Mac, respectively, they can exchange data 
readily. 

The process is simple. Excel users need only save 
their spreadsheets in the .WKS or the .WK1 form 
using the Save As command; Lotus 1-2-3 (release 2) 
can read these spreadsheets directly. Excel programs 
saved in the SYLK format can be read by several 
other PC spreadsheets as well (including Microsoft's 
Multiplan). 

Since 1987, Microsoft has sold a PC version of 
Excel that writes files that are readable by either Ex- 
cel for the Macintosh or 1-2-3. But for all this com- 
patibility, we still live in an imperfect spreadsheet 
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world: graphs and macros are generally not 
interchangeable. 

Databases 

First the good news: Since databases are composed 
mostly of text — with some method of field and re- 
cord separation — it's quite convenient to exchange 
core data. The bad news is that forms, reports, turn- 
key application information, and all the ancillary 
tasks we like our databases to perform generally get 
lost in the translation. 

Furthermore, Macs and PCs manage databases 
differently. PC databases tend to emphasize com- 
puter performance, forcing users to decide when 
they create a file how much space to allot to each 
field and making it awkward to add or delete fields. 
The payoff is the speed with which the computer 
sifts through elephantine databases. 

Mac databases tend to be designed with human 
performance in mind. You rarely have to commit to 
field lengths, and you can add or delete new fields 
without tedious database restructuring. But you gen- 
erally pay for this flexibility with slower searching, 



sorting, and other operations. 

What these discrepancies mean for data exchange 
is that the two machines store records in different 
ways. The Mac's typically variable-length fields are 
delimited by tabs; the PC's fixed-length fields are 
usually separated by commas. So translation entails 

The bad news is that many of 
the formatting commands we 
want in our databases get lost 
in the translation. 

comma-delimited records versus tab-delimited re- 
cords and fixed-length fields versus variable-length 
fields. 

On either machine, Word makes a good text editor 
for transforming databases that have been saved as 
ASCII files. Unfortunately, a few simple search-and- 
replace commands — to change commas to tabs or 
vice versa — are just the beginning. In a PC-to-Mac 



Where to Get Translation Software 



Word Processing Utilities 


Database Utilities 


Graphics Utilities 


MacLink Plus 


Microsoft Word 


Mac-Wind 


$195 


for the Macintosh ($395) 


Public domain software 


DataViz, Inc. 


Microsoft Word 


2242 W. Farwell 


35 Corporate Dr. 


for the PC ($450) 


Chicago, 111. 60645 


Trumbull, Conn. 06611 


Microsoft Corp. 


(203) 268-0030 


16011 NE 36th Way 


The Graphics Link 


Macify 


Box 97017 


$99.95 


Redmond, Wash. 98073-9717 


PC Quik-Art, Inc. 


$20 shareware fee 


(206) 882-8080 


394 S. Milledge Ave. Suite 252 


Eric Celeste 




Athens, Ga. 30606 


358 North Parkview 


Apple File Exchange 


(800) 523-1796 


Columbus, Ohio 43209 


Included with system software 


(404) 543-1779 


Convert Text 


Apple Computer, Inc. 




20525 Mariani Ave. 


CADmover 


$35 


Cupertino, Calif. 95014 


$495 


William R. Cook Consultants 


(408) 996-1010 


Kandu Software Corp. 


239 Demarest Ave. 




2305 N. Kentucky St. 


Closter, N.J. 07624 


Evolutions 


Arlington, Va. 22205 


(201) 767-0176 


$10 shareware fee 


(703) 532-0213 




Emerald Consulting Services, Inc. 






2707 N. Loop West, Suite 490 






Houston, Tex. 77008 






(713) 880-2705 






MacLink Plus 






$195 






See Word Processing Utilities 






for address. 
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Their diversity is remarkable; 
their loyalty, intense. Every 

■ ■ . I | day # the list grows longer. 
Ut£%U|inH rri^ Every day, the accolades pour in. 
Uwl HI IvJ ■■ 1^ From publishers, writers, lawyers, 

■ I managers, technicians— and 
KnrH rnnV especially software reviewers— 
I i\J I \A \J<Jys /* XyWrite III Plus is universally 
acclaimed as the preeminent word processor available today. 
Listen to the praise: 

"Crisp. Powerful. In a class by itselt. 
"Customer support is friendly, forthright, patient. 

"Eve^um^t in (PC Magazine) is edited 
most powerful word processor on the market: XyWntelHP^s. 
"A fine flexible tool; it lives up to its promotion and reviews. 

youTseK why so many publications corporations, and profes- 
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Software 



#1 RATED ADVANCED 
WORD PROCESSOR, 1988 

CIRCLE NO. 173 ON READER SERVICE CARD 
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At only $299, 

DesignCAD 

is the simplest 
way to get some very 
sophisticated results. 

Can i pe , nd th^sands of dollars for a CAD software package without 

single keystroke commands, you'll be producing ul ?a 
sophisticated results in no time at all. 

The Features You're Looking For 

The options you normally have to purchase separately with other 
CAD programs, aren't options with DesignCAD. They're bunt in 



Expanded Memory Support 
• Selection of Character Fonts 
Symbol library with over 500 symbols 
Bill of Materials utility 
Finest curve fitting in 
the industry 
Extensive 
snap features 





• True Auto 
Dimensioning with 
several formats 

• Extensive layering 
features 

• Full zoom, pan and 
rotate capabilities 

And many other features 

In addition, DesignCAD's 
extensive file transfer utilities 
allow you to read and write 
different formats. DesignCAD 
allows you to: transfer documents to 

* r^Si fro ™ IGES ' DXF ' HPGL > Pansier 
to LrhM and Postscript, and to read ASCII 
text files and X,Y Coordinate files. 

DesignCAD re-defines Compatibility 

Virtually any printer, plotter or graphics 
adapter compatible with IBM PC is compatible 
with DesignCAD. DesignCAD is also 
compatible with most other CAD systems 
large and small. 

„ c F° r aH ° f i^ e c aP?WKty. compatibility and ease-of- 

$!9Q?w ed m , a CJ ) D SyStem ' * et DesignCAD - only 
$299! See your local computer dealer, or contact: 





Ame 



ncan 

Small Business Computers, Inc. 

327 S. Mill St., Pryor, OK 74361 
(918) 825-4844 FAX 918-825-6359 
Telex 9102400302 
Call or write for a detailed brochure and a free demo disk. 

CIRCLE NO. 105 ON READER SERVICE CARD. 



translation, you'll have to get rid of the line feeds and 
the spaces at the beginning of each record. It's a la- 
borious process, to be sure. 

If working through a text editor is simply too 
clumsy, a program called Apple File Exchange (from 
Apple Computer) or a shareware program called 
Evolutions (from Emerald Computing Services) can 
help change fixed-length records to tab-delimited 
ones. Also, while MacLink Plus doesn't offer any 
database translator, it does include many formats 
that might be good common denominators for ex- 
changing files. 

However you go about your conversion, be fore- 
warned that you'll get the best results with standard 
text and numeric data. Date fields, calculated fields, 
and other database particulars may not come through 
the translation process unscathed. How smoothly the 
convened files will work depends largely on the idio- 
syncrasies of both the source and the target 
programs. 



Graphics 

There's no getting around it: you will need a conver- 
sion program to translate graphics. As relative new- 
comers to the personal computer environment, 
graphics programs live in a world with few stan- 
dards — especially in the PC camp. 

This complexity is compounded by the fact that 
graphics can belong to one of two broad categories: 
bit mapped (paint) or object (draw). As you might 
expect, translating graphics files belonging to the 
same category is easier than converting from one to 
the other. 

While Mac software developers generally have 
carried the burden of coming up with translation 
programs to meet IBM more than halfway, it is not 
the case with graphics. One of the simplest and most 
useful translators is Mac- Wind, a public domain pro- 
gram. It offers PC users access to huge collections of 
MacPaint files (known as clip art) by translating any 
MacPaint file into the format used by Microsoft 
Windows Paint. 

Although Mac- Wind does an excellent job, con- 
verting even small files takes quite a while, and the 
resulting PC file is considerably larger than the origi- 
nal Macintosh file. In one case we converted a 9,447- 
byte Mac file into a 51,872-byte PC file; translation 
took 65 seconds. 

If you're translating among many formats, you'll 
probably want a more efficient solution. The Graph- 
ics Link (from PC Quik-Art) works as a kind of Mac- 
Link of the image realm, translating MacPaint files 
into a number of PC bit-map program formats. Alas, 
it's useless for object graphics. 

Be prepared for some distortion in the images you 
send from machine to machine. Bit-map graphics are 
formed from pixels (picture elements), individual 
dots on a particular screen. Transferring a picture 



from a Mac's square pixels to the PC's rectangular 
pixels will likely change the shape of your image. 
This pixel discrepancy may also cause you to lose 
some of your file. 

Few options exist for translating object graphics. 
One program, Kandu Software's CADmover, offers 

There's no getting around it: 
you will need a conversion 
program to translate graphics. 
The problem is that graphics 
programs live in a world with 
few standards. 



to do so for a limited number of formats. CADmover, 
which runs on the Macintosh, reads IGES and DXF 
files, MiniCAD files, and MacDraw files. It writes in 
those formats too, as well as in PICT and MSC/pal 
Model Definition files, both common formats in the 
computer-aided design field. Thus CADmover is a 
specialized application, and so may be of little help to 
mainstream users. 

Cleaning Up 

Errors in translation are inevitable. Information 
transferred over phone lines often picks up garbage 
from static on the line. Also, the differences in char- 
acter sets between two incompatible machines can 
bring unrecognizable entries to a translated file. If 
only a small amount of dirt is picked up, a simple 
pass of manual editing may do; otherwise, look for a 
good cleanup utility. In any case, check data that has 
traveled. 

The obvious way to avoid errors in very important 
data is to work from a data-sharing environment so 
that no translation is necessary. Using a PC/Mac 
network such as TOPS with programs that can read 
and write the same file formats will save a lot of 
headaches. 

Such diplomatic arrangements between PCs and 
Macs are becoming commonplace. Networks are cre- 
ating multiple bridges between the IBM and Apple 
environments; software innovations will make those 
bridges unnecessary someday. Of course, that doesn't 
help you get that Mac spreadsheet into the marketing 
report on your IBM PC in time for tomorrow's bud- 
get meeting. But it should tell you that you won't 
have to become a professional translator to do your 
job. j 

Adapted from the book The MS-DOS-Mac Connec- 
tion, by Cynthia W. Harriman. Copyright 1988 by 
Cynthia Harriman, Published by Brady Books, a divi- 
sion of Simon & Schuster, Inc. 
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Dot Matrix 

Printers 



A 



Forget the rest, these 
are the best: printers 
that stand out from the 

crowd. By WINN L. ROSCH 



Diconix 150 

List Price: $499 

In Short: A tiny but hardwork- 
ing ink jet printer, the Di- 
conix 1 50 operates by bat- 
tery or a standard AC 
outlet, handles Epson and 
IBM graphics, and races 
through draft quality at up 
to 150 characters per sec- 
ond. It's the perfect com- 
panion for computing on 
the go. 

Eastman Kodak Co. 
3100 Research Blvd. 
Dayton, Ohio 45420 
(513) 259-3100 
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ksk for a high- 
quality dot matrix printer, and you'll 
probably be told you're seeking a contra- 
diction in terms— like an honest politi- 
cian or a welcome houseguest. 

How can any rattletrap, eye-straining, 
patience-wearing mechanical beast com- 
pete with today's sleek, speedy laser 
printers? 

But if you define high quality in terms 
of getting the job done, some frontrunners 
appear. No one dot matrix machine can 
claim to be best at everything, but each of 
the following elite quartet rates tops in 
real world printing. Odds are, one of them 
is the perfect match for your needs. 

The Diconix 1 50 gives you hard copy 
not only when you want it, but where 
you want it — perfect for computing on 
the go. Panasonic's KX-P109H pulls 
ahead when you want the most for your 
dollar — it's a budget machine that will 
churn out reams of top-quality text and 
graphics. NEC's P5300 Pinwriter offers 
the best print quality you'll find in an 
impact printer. Hewlett-Packard's Rug- 
gedWriter earns its laurels as an indus- 
trial-strength heavyweight. 



Diconix 150 

One glance at the Diconix 150 and 
you'll know where it fits best: anywhere. 
The diminutive printer handles full-size 
(8 ^-by- 11 -inch) cut sheets and fanfold 
paper with remarkable speed. Not only 
will it fit in your briefcase to accompany 
anything from an aging Radio Shack 100 
to Toshiba's latest T5100 laptop, it will 
run on batteries or sip from the power 
line through its external transformer. 

Despite its small stature, the Diconix 
150 is no toy. Rechargeable nickel cad- 
mium batteries are included with the 
machine, and it turns out good-quality 
printed pages. This little ink jet printer 
uses a combined printhead and cartridge 
manufactured by Hewlett-Packard. 
Only the adsorption of the special ink jet 
paper detracts from the look of its out- 
put. A more expensive cartridge (about 
$13, versus $9 for the regular model) is 
designed for plain-paper use. 

The mechanism of the Diconix 1 50 is 
cleverly built. The print chamber cover 
serves triple duty: besides covering the 
printhead (which is securely held down 
by magnets), it can be raised to display 
single sheets as they emerge, or it can be 
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folded back to act as a paper separator 
when sprocket-fed paper is used. The 
five C cells for mobile power are inside 
the platen roller. 

The sprocket-feed mechanism is a 
variation on the pin feed. Gripping is 
handled by rubberized portions of the 
platen, two pressure rollers, and a 
sprocket on the bail arm. 

The printhead cartridge is good for 
about 500 copies (depending on how 
darkly you print). It snaps into place 
with no effort. Although installing the 
cartridge is a bit perplexing at first be- 
cause of the scant instructions, do it 
once, and you'll forever be a master. 

The Diconix will plug into any com- 
puter with a parallel interface. It emu- 
lates both IBM and Epson printers. Sev- 
eral fonts are built in, including script, 
compressed type, and super-/subscripts. 
Draft mode is commendably fast (rated 
at 150 characters per second), but the 
output is light gray. In high-quality 
mode, the Diconix prints more darkly, 
but also more slowly, requiring four 
passes of the printhead. 

The On-Line, Line Feed, and Form 
Feed pushbuttons also allow you to se- 
lect three principal fonts (fast, dark, and 
script) or start the self-test, as well as 
activate a number of other functions. 
The printers' two indicators, Power and 
Paper Empty, also serve a number of 
functions. 

For printing on the go, the Diconix 
150 rates as number one. 



Panasonic KX-P109H 

When it comes to inexpensive, do-any- 
thing dot matrix printers, you'd expect 
an Epson to be the best bet. But Pana- 
sonic does Epson one better. Starting 
with full Epson compatibility, the Pana- 
sonic KX-P109H adds so much in terms 
of convenience, simplified design, and 
stronger construction that there's hardly 
a comparison. The Panasonic works as 
an Epson does — it easily handles Epson 
graphics, which print sharply and darkly 
enough to satisfy the severest critic — 
but it's more of a joy to use and will like- 
ly last longer. 

The KX-P109H gains much of its 
strength from its cast-aluminum chassis 
bottom, which provides a sturdy foun- 
dation for its simple mechanism. The 
printhead is kept in line by a steel tube 
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and is driven by a cogged rubber belt, as 
is usual for printers at this level. But 
whereas many machines get along with 
all plastic gears, Panasonic adds a brass 
one at the point most prone to wear. 

The only part of the machine that feels 
cheap is the cover for the printhead 
chamber, a removable piece of plastic that 
doesn't snap securely enough in place. 
You'll find virtually nothing in the print- 
head chamber because nothing is needed 
there — only the setup switches, safely en- 
sconced below a clear plastic cover. 

Whereas other printers use an ungain- 
ly wide-carriage ribbon, Panasonic gets 
along quite well with a cartridge that's 
about the size of an audiotape cassette. 
It's both easy to store and easy to load. 
Just snap it into place. 

The KX-P109H handles either fan- 
fold paper with its push-pull tractor or 
individual sheets with a full-width (9- 
inch) rubber platen. Paper feeds from 
and returns to the rear. 

Although most dot matrix printers 
now add the convenience of letting you 
select type styles from the front panel, 
all too many require you to memorize 
strange combinations of three or four 
pushbuttons. Even the Diconix suffers 
from this shortcoming. Panasonic, how- 



Panasonic KX-P1091i 

List Price: $329.95 

In Short: A narrow-carriage, 
dot matrix impact printer, 
Panasonic's KX-P109H em- 
ulates both Epson and IBM 
machines and delivers an 
optimum combination of 
speed, quality, and con- 
venience at a low to moder- 
ate price. 

Panasonic Industrial Co. 
Office Automation Division 
Group 

2 Panasonic Way 
Secaucus, N.J. 07094 
(800) 222-0584 
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ever, has a slide switch for selecting the 
more popular printing modes, including 
draft— a quite good, typewriter-like 
Courier— and a deep black, proportion- 
ally spaced bold. 

Of course, the KX-P1091i has the 
requisite trio of controls— online, form 
feed, and line feed. A big platen knob 
lets you position paper with precision. 
The standard interface is a plug-and- 
play parallel port. The power cord is 
permanently attached. 

For the money, the KX-P1091i gives 
you the most. Perhaps the only improve- 
ment it needs is a catchier name. 



NEC PS300 
List Price: $1,049 

In Short: A truly elegant impact 
dot matrix printer, the 
Pinwriter P5300 boasts sev- 
en standard fonts (three 
proportionally spaced) and 
sharp, 24-wire quality. It's 
fast at graphics and sturdy 
in construction. Better on- 
paper quality would be 
hard to find in any impact 
printer. 

NEC Information Systems, 
Inc. 

Department 1610 

1414 Massachusetts Ave. 

Boxborough, Mass. 01719- 

9988 

(800) 343-4418 



NEC PS300 

Elegance is the best reason to buy 
NEC's Pinwriter 5300. Not only is the 
machine itself tastefully designed, but it 
also draws a stylish line on paper, thanks 
to its 24-wire printhead. It gives the 
best-quality output of just about any dot 
matrix printer on the market. 

The P5300 is unusually adept at put- 
ting together typewriter-like characters. 
Snap in a multistrike film ribbon instead 
of the standard nylon mesh, and you'll 
need a magnifying glass to tell the Pin- 
writer's work from that of an IBM 
Selectric. 




In addition to quality, you get a choice 
of typefaces. Seven fonts are built in and 
may be selected simply by pressing a 
front-panel membrane switch. Most of 
the fonts allow you a further choice 
among four different pitches (10, 12, 15, 
or 20 characters per inch). Three of the 
Pinwriter fonts are proportionally spaced 
(and well supported— the manual even in- 
cludes a table of individual character 
widths for setting up your software prop- 
erly). If that's not enough choice, you can 
download fonts or add other factory-pro- 
grammed typefaces using plug-in font 
cartridges. 

High-speed draft mode lays down up 
to 250 characters per second and is quite 
readable. A bit lighter than the higher- 
quality print modes, its characters are 
merely wavy instead of appearing as dis- 
jointed dots. 

The Pinwriter's 15 additional print- 
head wires really make a difference in 
graphics. Its paper images appear sharp- 
er, since each of the wires is finer than 
those on a typical nine-pin printer, and 
its lines have a lighter, more refined 
look. It's also fast: even in its highest- 
resolution mode, the P5300 requires 
only one printhead pass per line, com- 
pared with the two or four passes need- 
ed by most other dot matrix printers. 

Graphics roll out of the P5300 nearly 
as fast as near-letter-quality text. The 
machine fully supports Epson's LQ-se- 
ries 24-wire graphics commands. 

All of this on-paper quality is packed 
into a sturdy, stylish, rounded wedge of 
a machine that looks like a streamlined 
daisywheel printer. It's heavy enough so 
you know it will last, but light enough to 
take the load off your printer stand. The 
mechanism is conventional — a cogged 
rubber drive belt and big rubber plat- 
en — and robust, as the turbine whine of 
the drive motors will attest. 

A full-width machine, the P5300 han- 
dles individual and fanfold paper up to 
16«/2 inches wide. (A narrow-carriage 
twin, the P5200, is also available.) Its 
compact ribbon cartridge rates as one of 
the easiest and most trouble-free to 
thread. About the only thing it lacks is 
color— but NEC sells an add-on kit with 



Winn L. Rosch, author of several books 
about computing, is a contributing editor to 
PC/Computing. 
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Why Choose a Dot Matrix Printer? 



PP> Nominating any dot matrix 
printer as tops — let alone four of 
them — is enough to raise the eye- 
brows of all those who destroyed 
their eyes poring over the printouts 
of a first-generation dot matrix ma- 
chine. Such scoffers automatically 
brand anyone who favors dot matrix 
printers as aesthetically impaired. 
Both laser printers and daisywheels 
produce better output with sharper, 
more readable text than most dot 
matrix machines can hope to create. 
So how, they ask, can the dot mak- 
ers hope to compete? 

In fact, for certain purposes, dot 
matrix printers do the job better 
than both competitors. 

To begin with, the bright outlook 
for daisywheels has faded. Presum- 
ably, some people still buy them, 
just as the Amish keep the buggy in- 
dustry alive. But cheap lasers have 
consigned them to the same back 
rooms where love potions and other 
arcana left over from the Dark Ages 
are sold. 

With lasers, the competition is 
more intense. Both dot matrix and 
laser printers are general-purpose 
machines, equally adept at text and 
graphics. That's understandable be- 
cause laser printers are, in fact, dot 
matrix machines. While lasers use a 
combination of optical and photo- 
chemical technologies to produce 
dots, the classic dot matrix printer 
leans more heavily on mechanical 
operation. 

Dot matrix offers more practical 
advantages than you might at first 
imagine. Most dot makers give you 
a choice of text modes to suit your 
application: not just different 
speeds and qualities — draft to near 
letter quality — but also typefaces 
that can be changed at the flick of a 
switch or with a software command. 
When it comes to printing type and 
graphics together, dot matrix does 
not mean either-or but both and 
easily combines the two. 

Compared with daisywheels, 



most dot matrix machines are fast. 
Even inexpensive machines dash 
out characters at twice the rate of 
the fastest PC-sized, fully-formed- 
character machines. Fast machines, 
such as the RuggedWriter, ap- 
proach laser speed. Dot makers for 
minicomputers and mainframes 
even exceed it. 

Most dot matrix machines are 
also pleasingly small. The biggest 
are just large enough to accommo- 
date 14-inch paper for spreadsheets. 
The smallest — well, look at the Di- 
conix 1 50. It's tiny enough to fit in a 
briefcase or lunch box. You can car- 
ry it with one hand or stow it under 
your pillow at night. Try either one 
with a laser printer, and your neck 
won't move for the next ten weeks. 
Lasers take over your desk; dot ma- 
trix machines make do with whatev- 
er space you give them. 

Moreover, dot matrix machines 
are old, familiar friends in the high- 
tech world of constant newcomers. 
You can see the printhead dash 
back and forth. The steady dot ma- 
trix whine lets you know everything 
is OK. Not only can you see what's 
wrong, but you can easily take the 
dot matrix machine apart with a 
screwdriver. By contrast, opening 
up a laser printer is like looking in- 
side an intercontinental ballistic 
missile — cams and gears mashed to- 
gether with electronics and what- 
chamacallits. One false move, and 
it's a big disaster. 

And dot matrix printers are 
cheap. You can buy the Diconix for 
about what you'd put down on a la- 
ser machine. 

Of course, dot matrix machines 
have several downsides, but they're 
hardly insurmountable. All impact 
machines are noisy. Everything 
you'd be likely to compare with an 
impact printer's sound has unpleas- 
ant connotations — dental drills, 
jackhammers, garbage disposals. 
Most people find the "Whirr! 
Chunk! Clack!" of the laser printer 



less annoying. Then again, keep in 
mind that the noise made by impact 
printers signifies their ability to 
make carbons and churn through 
multipart forms, something lasers 
can't do. 

The great leveler, which flattens 
the claims of most dot makers, is fi- 
nal appearance. The ultimate insult 
to any printing device is calling it 
dot matrix quality. 

True to name, every dot matrix 
character is made up of an array of 
little dots that, by some means 
known only to Gestalt psycholo- 
gists, humans can recognize as let- 
ters of the alphabet. Use a standard, 
three-year-old dot matrix for busi- 
ness correspondence? It's as un- 
thinkable as using crayon. 

But dot matrix printers have 
come a long way since their early 
days. While high-speed draft modes 
can still be difficult to read, the cor- 
respondence and near-letter-quality 
modes of today's equipment are ac- 
ceptably good, thanks to increased 
precision, more and thinner print- 
head wires (such as the 24 used by 
the NEC P5300), and better rib- 
bons. In addition, a number of pro- 
grams such as Fancy Font let even 
aged dotters show their finery. Sev- 
eral of these are even available as 
shareware on electronic bulletin 
boards. 

In general, the output from these 
machines is good enough for busi- 
ness letters. Most make more ap- 
pealing letters than lasers gone 
awry — the kind wielded by over- 
zealous executives who try to cram 
half a dozen fonts, 16 type sizes, and 
a picture of the new baby on every 
page. 

Dot matrix printers still make 
sense when you're counting your 
dollars and cents. They are still the 
most affordable and versatile way of 
generating hard copy. Each has its 
own tricks. The four honored here 
just do it better than the rest. 

— WLR 
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an eight-color palette. 

For elegance, top type quality, good 
speedy graphics, and features galore, the 
P5300 is the best pick you'll find. 

Hewlett-Packard RuggedWriter 

A true heavyweight in mass and stature, 
RuggedWriter is a delight mostly be- 
cause of the little things that Hewlett- 
Packard thought to include. For in- 
stance, the RuggedWriter rolls its 
completed printout far enough past the 
platen so that you can read down to the 
bottom line and even tear off the last 
sheet printed. But it doesn't waste a 
page. As it begins the next print job, it 
rolls the top of the last page back inside 
the machine and starts printing exactly 
where it should. 

Not only does the RuggedWriter han- 
dle fanfold paper with an easy-to-load 
push tractor, it also accepts a paper car- 
tridge of individual sheets much as a la- 
ser printer does. Slide a cartridge full of 
stationery in the back of the machine, 
press a button, and go. 

Although large — a desk-dwarfing 24 
inches wide, 10 inches high, and 14 
inches deep — most of that volume is 
covered by a stylish plastic envelope 
that protects the rugged mechanism that 
gives the machine its name. 

You get access to the works by press- 
ing latches at either side and lifting up 
what appears to be the entire front half 
of the machine, as you would with the 
hood of a car. Inside you'll find a rugged 
aluminum frame. 

TKe printhead scans across a steel 
tube, driven by a long, cogged belt. The 
large ribbon cartridge, itself nearly 2 
feet wide, bridges the entire assembly. 
Threading the ribbon may be the only 
trouble spot in the entire printer, but 
once that's done, normal operation 
should be headache-free. 

Fanfold paper threads through the 
front. The tractors, adjustable to handle 
paper up to 14 inches wide, stare 
straight out the front once the cover is 
up, so you don't have to go through con- 
tortions to put paper on the proper path. 

The cut sheet paper cartridge fits in 
the rear, and printed paper completes its 
journey, no matter its origin, out the top 
to the rear. A hinged, sound-absorbing 
cover opens to let you peek at the last 
finished sheet. 
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Although all functions can be con- 
trolled by software, a seven-button con- 
trol panel lets you take command of the 
most common features on the machine 
itself. One allows you to choose high 
quality, draft, or even faster, com- 
pressed draft type. The RuggedWriter 
also accepts cartridges for other 
typefaces. 

For graphics printing, the Rugged- 
Writer allows two compatibilities, one 
with its own set of commands and an- 
other that understands Epson instruc- 
tions. Using the latter, you can make it 
print in graphics mode just about any 
typeface you can imagine. 

Both parallel and serial inputs are 
standard, and the Hewlett-Packard In- 
terface Bus (HPIB) is optional. Al- 
though a bank of dip switches confuses 
the installation somewhat, HP has docu- 
mented the machine well. Specific in- 
structions on making the RuggedWriter 
work with the IBM PC are included. 

Overall, the RuggedWriter is quick, 
particularly in graphics mode. Although 
at $1,695 it's at the top of the dot matrix 
range, the RuggedWriter gives you top 
convenience, fast output, and nice styl- 
ing at a price that matches its 
performance. E 



Hewlett-Packard 
RuggedWriter 

Ust Price: $1,695 

In Short: At the top end of the 

impact dot matrix printer 
lineup for PCs, the Hew- 
lett-Packard Rugged- 
Writer ranks as one of the 
sturdiest, easiest-to-use ma- 
chines on the market. It de- 
livers top-quality text and 
Epson-compatible graphics 
at high speed, with a host 
of convenience features. 

Hewlett-Packard Co. 
Customer Information 
Center 

19310 Pruneridge Ave. 
Cupertino, Calif. 95014 
(800) 752-0900 
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Intel announces 

the end of computer 
generated graphics. 





"Dream 0>C or "What To Do 
WbileYbur PC Is Indexing" 
Pen and ink and dHASE III: 



This primith v piece is obi iousfy the 
result of a waiting period Most 
probacy from the AutoCAD" era. 

Introducing Intel Inboard 386/PC. 

We're willing to bet you've got better things 
to do than wait around for your PC to 

do something. 
Which is why you'll like our new Inboard 

386/PC. 

It's an easy-to-install 386 add-in board 
for your IBM" PC or XT™ that makes what- 
ever software you run, run up to ten 

times faster. 

Which should eliminate your ever 
having to wait on your computer again. 
But wait, there's more. 
We're offering you a chance to buy a 



Tarty seconds of frustration 
captured in this modem 
masterpiece called "Spell Check" 

special version of Microsoft's Windows™ 
386. Direct from Intel" tor only $99-00* 

With Windows 386 and our 2MB piggy 
back board, you'll not only be able to run 
your programs faster, you'll be able to 
run several programs at once. 

And run them with the peace of mind 
that comes from having a five year 
warranty From a company like Intel. 

Which leads us 
to ask, what are ■ - "® 
you waiting for? 

Call 1-800- 
538-3373 today 
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The new release of the 
old standby means that 
WordStar users can 
stop apologizing. 

By STEVE DITLEA 



For several million WordStar users 

including myself, a veteran since 1981 

MicroPro International's latest release 
means not having to say you're sorry. 
You no longer have to feel inferior to col- 
leagues and friends who use other word 
processing programs that have improved 
over time while your venerable WordStar 
lagged behind. The first program that 
proved you could do serious word pro- 
cessing on personal computers finally in- 
cludes features long standard in rival 
packages. 

WordStar Professional Release 5 gives 
you automatic paragraph realignment 
during editing (no more constant Ctrl-B 
realign commands); split-screen display 
of two documents (no more groping for 
text in another file); rapid text sorting 
(no more tedious line-by-line reposition- 
ing); snaking newspaper-style text col- 
umns (no more trial-and-error column 
block moves); automatically compiled 
footnotes (no more manually juggled ref- 
erence characters); easily invoked line 
and paragraph numbers (ditto); and true 
proportional spacing (at last). 

In one important respect, WordStar 
Professional Release 5 leads the field: it 
boasts the first print preview function in 
an MS-DOS word processor to show ac- 
curately sized onscreen fonts (up to 255 
per printer), true what-you-see-is-what- 
you-get text attributes (color, too), and 
formatting (with exact line and page 
breaks). 

Another eye-opener is the preview fea- 
ture's ability to display numerous minia- 
ture formatted pages at the same time— 
10 pages with a CGA graphics card, 18 
pages with EGA, or 32 pages with VGA. 
And it's fast: a page is drawn and dis- 
played on an AT-compatible computer in 
the blink of an eye after the preview 
command is invoked. 

Advanced Page Preview— MicroPro's 
name for this feature— requires graphics 
capability and a 512K complement of 
RAM. But the rest of the functions work 
well on a monochrome system with a 
modest 384K of internal memory. And, 
unlike WordPerfect 5, which requires a 
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hard disk to function properly, 
the core WordStar program file 
and overlays fit easily on a stan- 
dard 360K floppy disk. 

User Friendliness 

Release 5 also brings good news 
for new users: it foretokens the 
end of WordStar's reputation 
for being hard to learn. You can 
actually start using it without 
relying on a manual. 

MicroPro retains WordStar's 
classic static menus and efficient 
central-keyboard-oriented com- 
mand structure. Function key 
commands remain as options — 
unlike WordPerfect's finger- 
contorting function key combi- 
nations, many of which changed 
in its latest upgrade. 

This version of WordStar has also 
added a new face. Unless reset to look 
like earlier incarnations, WordStar now 
displays an uncluttered menu bar at the 
top of the screen. From there, pull-down 
menus can be accessed by pressing Alt 
and the first letter of the menu, or by 
pressing Enter and the right or left arrow 
key. You can then invoke menu com- 
mands with the now familiar point-and- 
shoot method of moving a highlight to 
the proper line and pressing Enter. As 
with the pull-down menu interfaces in 
Sprint and PFS: Professional Write, func- 
tion lines also list "accelerator" com- 
mands — in this case the standard Word- 
Star letter key commands that you can 
type in directly. 

The new Speed Write function for 
creating a document file without naming 
it first is another nice touch. From the 
pull-down menu interface, just press the 
Enter key twice and start typing. Also 
handy is the added ability to save a docu- 
ment under a new name — a useful fea- 
ture for retaining different drafts. 

Drawbacks 

The improvements in Release 5 have tak- 
en their toll in one important respect, 
however. For the first time since its in- 




The Advanced Page 
Preview mode lets 
you see up to 144 
pages of your 
document on a high- 
resolution display 
system. On a system 
with a VGA, you can 
preview up to 32 
pages; with an EGA, 
up to 18 pages. 



troduction nearly ten years ago, Word- 
Star has a new file structure that is in- 
compatible with those of previous 
versions. Release 5 can read files created 
with earlier WordStar releases directly, 
but a special printer driver must translate 
documents created with the new program 
before you can use them with Release 4 
or earlier editions. 

For now, this inconvenience is minor, 
but the new file structure may prove less 
enduring than classic WordStar files. Its 
Achilles' heel could well be the 128-byte 
header preceding document text. All the 
header contains now is the name of the 
printer definition file with which a Re- 
lease 5 file is intended to work. In later 
versions it may contain more vital infor- 
mation, whose loss could keep text from 
being read at all (as is the case with Mi- 
crosoft Word — one of that program's 
great weaknesses). 

For all of WordStar Release 5's 
strengths, it also has its share of weak- 
nesses, many of them due to arbitrary de- 
cisions by MicroPro management. Then 
again, that's nothing new for WordStar, a 
product that has often been better than 
the company behind it. 

A few years ago, a half-baked market- 
ing ploy resulted in WordStar 2000, a 
program only an M.B.A. could love. 
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Meanwhile, MicroPro relegated the gen- 
uine WordStar (still the best-selling word 
processor of all time) to second-class 
status. 

At the beginning of development for 
Release 5, WordStar Professional was 
supposed to be no better than a poor re- 
lation to WordStar 2000. But fortunately, 
sales of WordStar 2000's latest upgrade 
have been underwhelming, and Word- 
Star Professional was allowed to surpass 
the performance and features of its mis- 
begotten namesake. 

Nonetheless, Release 5 was held back 
from realizing its full potential. For ex- 
ample, the program from which Ad- 
vanced Page Preview is adapted — Page 
Setter, which is bundled with WordStar 
in England— shows graphics as well as 
text onscreen; yet this crucial feature was 
left out of Release 5. 

Also, now that WordStar has pull- 
down menus, mouse support would seem 
to be a desirable feature. And how about 
access to extended memory beyond 640K 
for large documents? That didn't make it 



PC-Outline is one of 
several programs 
and utilities that 
come with the new 
WordStar. You can 
run the popular 
outlining program in 
memory-resident 
mode, activating it 
by pressing Ctrl- 
backslash. 
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B Improved features 

C New Features 

Uhat hasn' t changed 



into the final version, either. 

Better Printing Capability 

On the other hand, MicroPro deserves 
praise for its decision to delay shipping 
Release 5, with all the attendant expense, 
until the new version's printer drivers 
could be completely rewritten — instead 
of simply repackaged from WordStar 
2000. As a result, WordStar Profession- 



al's printer support excels, offering cus- 
tom drivers for over 100 printer models. 

A hundred more printer drivers are 
due shortly. Included are laser printers 
with downloadable fonts and PostScript 
support. Font selection is a breeze on a 
menu listing font styles and sizes avail- 
able for each printer. Should you decide 
to change printers later, the specific fonts 
stored in a document are automatically 
translated to the closest available fonts 
on the new printer. 

True proportional spacing and the re- 
sultant onscreen formatting are facilitat- 
ed by Release 5's ability to accept mar- 
gin, tab, and line-height settings in 
hundredths of an inch. WordStar also 
fully supports color printers for the first 
time in Release 5, with another menu 
permitting color selection from among 1 6 
listed hues. 

Extras 

At $495, the same list price as previous 
WordStar editions ($119 when upgrading 
from an earlier version; $595 for a new 
LAN version plus $150 per ex- 
tra node), Release 5 packs an 
impressive array of extras that 
makes this word processor a bet- 
ter value than ever. The package 
contains 1 1 standard-sized flop- 
py disks with program and relat- 
ed files — nearly double the 
number of disks provided with 
the last version of the program 
(3 1 /2-inch disks are also avail- 
able). An improved spelling 
checker and a thesaurus — com- 
plete with definitions — are in- 
cluded. MicroPro's own Mail- 
List mailing management 
program and TelMerge tele- 
communications software, once 
offered as extra-cost options for 
WordStar and then omitted 
from Release 4, are standard 
with Release 5. 
For those who favor outlining when 
creating a document, Brown Bag Soft- 
ware's PC-Outline is included in this 
package, to be run as a memory-resident 
program. It's activated with a Ctrl-back- 
slash keystroke. The sleeper of the bunch 
of Release 5 add-ons is ProFinder, a 
handy DOS shell and text locater that 
could save users countless file-handling 
keystrokes. 
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With all the goodies in the Release 5 
package, you'd think MicroPro would in- 
clude utilities for converting files from 
and to other major word processors' file 
formats (as in WordStar 2000). But no, 
the Star Exchange program has been 
kept as a separate option. A simple pro- 
gram to restore accidentally de- 
leted files, a la Norton Utilities, 
would have been useful. But you 
won't find it here. 

Most baffling is MicroPro's 
ambivalence toward Inset, the 
graphics capture program from 
Inset Systems. The latest ver- 
sion of WordStar includes a spe- 
cial command for inserting Inset 
graphics into a document at 
printout, and Inset is being bun- 
dled with Release 5 for a limited 
time during the word proces- 
sor's debut, yet there are no 
plans to include its graphics ca- 
pability as a standard part of the 
WordStar Professional package. 
But a new version of WordStar 
with graphics capability is ru- 
mored to be on its way shortly. 



Technical Support 

Untested as of this writing, but highly 
promising, is the new technical support 
policy for Release 5. At no extra cost, 
users will receive unlimited toll-free tele- 
phone access to MicroPro's tech experts 
seven days a week, for the life of the re- 
lease plus six months. 

As part of this generous policy, Micro- 
Pro has pledged to assign enough person- 
nel to avoid the annoying waits typical of 
most companies' 800-number hot lines. 
If they make good on this one, the folks 
at MicroPro should win gratitude from a 
user base that has often been neglected. 
(Until recently, disaffected WordStar 
users were responsible for one in four 
WordPerfect purchases, lured in part by 
WordPerfect's reputation for superior 
customer support.) 

Long known for being easy to custom- 
ize, WordStar has several dozen new list- 
ings among the more than 250 optional 
settings listed on the menus of the Re- 
lease 5 WSChange customization pro- 
gram. Useful additions include the ability 
to change the shape of the onscreen cur- 
sor, automatic saving to disk of an open 
document at set time intervals (on AT- 



compatible computers), and assignment 
of nine separate sets of margin and tab 
settings for use as style-guide ruler lines 
for frequently used document formats. 
While these style guides are limited in 
comparison to other word processors' 
style sheets (in terms of spacing, align- 
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Trip Diary 

September 16 

What a wonderful city London isf We'w 
have kee« literally running from one 
pretty exhausted, and look ferward to 
our own. 

Tail mcriinf we took a tour that began 
took the underground (their word for 
We've found the London underground t 
around and less costly than taxjs. 
seeing Parliament, the Tower of Undo] 
changing of the guard at the palace, 
crown Jewels in the Tower of London. 



Insert »1 ign 



ltyle> 



IftJust 

Kher— - 



Align rest of paragraph 
Align rest of document 
Margin release 

New page 

Conditional new page. . . 
On it page numbering 

Center line. . . 
Right- justify text. 
Single/double spacing.. 
Paragraph numbering . . . 

Header. . . 
Footer . . . 



Ue have bein touring so amch that this Page preview 

do a little shopping. We went to o« — ~ 

Lartmeat stores The enormity of the place was overwhelming 
mSSSm wtre more comfortable shopping inthe smaller shops. I 
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WordStar's new 
split-screen function 
lets you edit two 
documents at once, 
or use the second 
window for editing 
footnotes for the 
main document. 



ment, and font settings), they are an im- 
portant step toward user-defined formats 
for personal applications. 

As for Release 5's manual, it carries on 
the tradition of adequate but sketchy 
WordStar documentation. 

For those of us who would rather write 
than switch, Professional Release 5 is the 
WordStar we've long been waiting for. D 

Steve Ditlea is the author of Using Word- 
Star, published by the Que Corporation. 



WordStar Professional 
Release 5 

List Price: $495 ($119 when upgrading from 
an earlier version; $595 for LAN 
version, $150 per extra node). 

Requires: 384K RAM; 512K RAM plus 
graphics capabilities to use 
Advanced Page Preview. 

In Short: The veteran word processor 
finally includes features long 
standard in rival packages and 
packs an impressive array of 
extras. A better value than ever. 

MicroPro International Corp. 
33 San Pablo Ave. 
San Rafael, Calif. 94903 
(415) 499-1212 
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vT«T U J e$# the Rene 9 ade 386™ motherboard turns any 
IBM PC, XT, AT or inexpensive clone into a powerful new computer, 
lightning fast with both old software AND new OS/2 r»l» n <«c 



Is this you? 
You would like to have extraordinary computing 
speed and power. You want number crunching ability. You 
need complex CAD capabilities. Or graphics. Or multi-tasking 

And you haven't got it. (And you don't want to spend a 
fortune to replace good equipment with the newest standard.) 

Weep no more. You can turn your present system into 
the latest, high-performance system that will equal or exceed 
the best of the new computers 

Renegade 386: 
A new heart and brain for your computer 

Renegade Technologies offers designers, engineers, 
architects, and computer-dependent businesses a simple'and 
reliable alternative to obsolescence. Or the unreasonable 
expense of a new system. 

Simply replace the "motherboard" of your present sys- 
tem with a Renegade 386™ motherboard. 

It takes a screwdriver and less than 20 minutes. And 
costs but $1695. 

That's thousands of dollars less than a new IBM Svstem/2 
Model 80. 

a _i £ uti t#ves you more than just the latest industry stan- 
dard. You can run your old software on it. Probably anything 
you now use on your XT or AT. Big Blue can't do that. 

You can use your present 16-bit peripherals. (If you Ve 
looked at PC "add-on" cards, you already know your old equip- 
ment would be useless.) 

But with Renegade 386™ you'll have to find some other 
excuse to throw away your current modem, network card, 




EGA or disk controller 
cards. 

The Renegade 386™ 
board comes with an iron- 
clad one year limited 
warranty. It uses genuine 
U.S. made Intel 386 chips 

and is designed and manu- 

Multi-task with Lotm 1-23 and factured in the U.S.A. 
other applwatkms running side-by- by Hauppauge Computer 
side on the Microsoft Windows/396 Works. Hauppauge is a 

. major developer of software 

support for Microsoft and IBM products, and is producer of 
the highly respected Hauppauge 8087 or 80287 highspeed 
math coprocessors. Over 50,000 have been sold. 

M^jor computer magazine reviews in the last year have 
hailed our Hauppauge-made board as a msyor breakthrough 
in a high speed, high power, high performance upgrade 
product. 

Not an accelerator card. Not a ' turbo" gimmick. 
Renegade 386 gives you a full-featured 
new compu ter. 

Thanks to Renegade's 80386 microprocessor your com- 
puter will now boast a 32-bit data path -and a clock speed of 
16 MHz with zero wait state access. Up to 8 expansion slots 
are provided depending on your computer configuration. 

Your "new" computer also will now have 1 Megabyte 
of 100ns RAM. This is not a naked board. And it also includes 
a 32-bit high-speed RAM expansion slot which you can popu- 
late with up to 15 Mbytes of system memory. 



In practical terms that simply means that programs like 
Lotus 1-2-3 or new products like Foxbase 386, and almost any- 
thing else, will run faster than anything you have ever seen. 

Which is a minor problem for some folks who are playing 
computer games on company time. Renegade 386™ may run 
them at speeds far too fast for human reactions. 

The world is not perfect. 

Otherwise Renegade 
386™ is perfectly com- 
patible with products 
like AutoCAD, Aldus 
PageMaker, Microsoft Win- 
dows, Ventura Publisher, 
the Novell Network and siz- 
zlers like Paradox 386. We 
haven't yet found a popular 
program we can't run 
with it. 

Power hungry? Equip Renegade 386 with 
even more RAM— without speed loss. 




Faster, easier presentation graphics 
uith neuvst soflumv releases 



Add up to 15 Mbytes of system memory with Renegade™ 
expansion modules that plug right into your Renegade 386™ 
32-bit expansion slot. And run uith no loss of speed 
—something no IBM or Compaq model can match. 

There's a lot of confusion in computer claims, but the 
fact is that with zero wait state, our 16 MHz is effectively the 
same as those highly touted machines running at 20 MHz 
with one wait state. 

So plug in Renegade™ expansion modules in 2-and 
4-Megabyte increments and run Windows 386 applications at 
the speed God intended. 



$1695 



Tlw Renegade 386 th motherboard. Next 
generation performance for SSthousands less. 




30 DAY TRIAL OFFER 

AND OUR 
NO-RISK GUARANTEE 

We understand perfectly that you have no reason 
to believe anything you read. Including this ad. (We 
read too.) 

So we invite you to evaluate the Renegade 386™ 
yourself. Call and order one. Well send it with detailed, 
clear instructions. Use it in your own system, on your 
own work, for 30 days. Try it for brilliant presentation 
graphics, make massive and instant spreadsheet recal- 
culation, run huge memory-hungry CAD programs. 
Wring it out —on anything your software is up to. 

But don't stop there. Challenge your best com- 
puter technician. Or a consultant whose opinion you 
value. Ask them to compare Renegade 386™ dollar for 
dollar, and feature for feature, with the best on the 
market. 

After 30 days, if it isnt for you, for any reason, 
well take it back and write you a check immediately 
for your full purchase price. 

The risk is all ours. But we urge you not to wait. 
RAM chip prices are going up every day due to world- 
wide chip shortages. We can guarantee this current 
price only if you order now. 

Call toll-free today. You have nothing 
to lose but yesterday's computer system. 

1 -800426-21 89 



TECHNOLOGIES 



Redmond, Washington I SA 



(200)885-5700 



IBM PC, AT, XT, Personal System 2, Microsoft Windows 386, Foxbase 380, 
Paradox 386, PageMaker. 1-2-3, Novell Network. Ventura Publisher, F,GA, Intel. 
Hauppauge, Compaq and other brands and products are trademarks or 
regist ered trademarks of their respect ive holders. 
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SONY CDU-6100: 

All Roads Lsad to ROM 

Sony's new CD-ROM 
drives pack the equivalent 
of 1,500 floppies onto a 
single compact disc. 

By DAVID CORNELL 



I have always been 
something of an information junkie. Packed away 
somewhere I have computer magazines from 1980, 
old reference works, reprints, and pamphlets. 
They all contain information I'm saving for future 
use. 

The frustration of trying to find any of this in- 
formation is offset by the comfort of knowing it's 
all there. 

Now there are CD-ROMs that offer the prom- 
ise of not only storing massive amounts of infor- 
mation but also making it easy and quick to find. 

CD-ROM is short for compact disc/read-only 
memory. It's one of the new digital optical disc 
technologies that is going to make gigabyte — that's 
a billion bytes — a common term in the PC lexicon. 
CD-ROMs use existing compact digital audiodisc 
technology to put 500MB of data — the equivalent 
of 1,500 floppies — on a single compact disc. 

You have to sample a CD-ROM to appreciate 
fully what it means to have such a wealth of data at 
your fingertips. Sony recently introduced a new 
generation of CD-ROM drives that seems likely to 
become the industry standard. 

The model we tested is the CDU-6100, an ex- 
ternal drive unit. The Sony lineup also includes 
units with internal drives and models that can play 
audio under computer control. The drive units sell 
for under $1,000 but are often bundled with soft- 
ware or databases. Up to four drives can be daisy- 
chained to provide access to 2.5 gigabytes of data. 

These new Sony CD-ROM drives are more 



compact than their predecessors. The CDU-6100 
resembles a half-height 5 1 /t-inch floppy drive with 
a slightly taller opening. Its single optical disc 
drive is packaged in a low-profile case that fits 
neatly under a monitor. Installation follows stan- 
dard practice: A hardware interface card plugs 
into the PC and connects to the drive. Software 
drivers are loaded when the PC boots. Once in- 
stalled, the CD-ROM appears to you and to DOS 
as an extremely high-capacity disk. 

CD-ROM discs look a lot like audio compact 
discs, but CD-ROM discs are not inserted directly 
into the drive. Instead, they go into a cartridge that 
Sony calls a caddy. The caddy, which looks a lot 
like an upsized 3V2-inch diskette, eliminates the 
complexity, bulk, and expense of the integral car- 
rier mechanism used on full-height CD-ROM 
drives. It also protects discs from damage due to 
direct handling: once a disc is inside the caddy, 
you need never touch it; you insert the disc/caddy 
combination into the CD-ROM drive just as you 
would a 3 '/2-inch disk into a computer drive. 

From the user's point of view, there is little to 
say about the CDU-6100, which is praise of the 
highest order. During our test it performed flaw- 
lessly. We soon began to take it for granted — the 
true mark of good hardware. The only problem, if 
it can be called that, came when I inserted the 
caddy into the player without properly closing the 
caddy's lid. The CD-ROM disc would not move 
into position, and when I tried to eject it, the lid 
caught on the drive opening. The "solution" was 
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Sony CDU-6100 

List Price: 

Under $1,000 (including 
interface card and cable). 

Description: 

Standalone external CD- 
ROM drive unit; 
compatible with CDU5002/ 
CDU-100 series. 

Drive Dimensions: 

14 x 2>/ 2 x 13'/s inches; Sc- 
inch half-height drive form 
factor. 

Disc Capacity: 

540MB 

Daisy Chain: 

Up to four units. 

Interface: 

Sony 40-pin bus; SCSI 
available. 

Audio: 

Standard CD audiodisc can 
be played and controlled 
from host (not available on 
all models). 

Data Transfer Rate: 

150K per second. 

Average Access Time: 

.5 seconds 

Sony Corporation of America 
Optical Memory Group 
River Oaks Pkwy. 
San Jose, Calif. 95134 
(408) 432-0190 
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to reach inside the opening and push the edge of 
the lid down until it snapped into place. 

I used the CDU-6100 with two CD-ROM soft- 
ware packages, Computer Library — a joint ven- 
ture of Ziff Communications and Lotus Develop- 
ment — and Microsoft Bookshelf. I got a glimpse of 
what personal computing will be like in the age of 
the online gigabyte, and I liked what I saw. 

Microsoft Bookshelf is what it sounds like: a 
dictionary, a thesaurus, a zip code directory, a 
spelling checker, Bartlett's Familiar Quotations, 
The World Almanac, Business Information Sources, 



The Chicago Manual of Style — reference works 
typically found on a writer's bookshelf. 

Using Bookshelf is easy. A software loader and 
menu install as a pop-up terminate-and-stay-resi- 
dent (TSR) program. Once you bring up the menu 
and select the reference work you need, it's loaded 
into memory. By hard disk standards, a long time 
passes before a reference work pops up. It took 
about ten seconds to check a spelling. For some 
writers a conventional dictionary would be as 
handy. 

But don't judge Bookshelf by its spelling check- 
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er. When used for what it does best — searching 
and browsing reference works — it's miles ahead of 
whatever comes second. 

The same can be said for Computer Library. 
This disc includes indexes to 43,243 computer-re- 
lated articles, abstracts from 120 consumer and 
trade publications (full text from 10), and software 
to search, access, and manipulate the data. The 
remaining disc space is devoted to utilities and 
source codes from PC Magazine and buying 
guides from PC Week. 

We were able to put Computer Library to good 
use during the test period. While I was familiariz- 
ing myself with the software, another editor came 

Forget about your reference 
library: one compact disc can 
put all the facts at your 
fingertips. 

by. He was working on a story about digital audio 
tape (DAT), and we decided to see if Computer 
Library could help. We put in a query to search 
"DAT and TAPE and STORAGE," entered ex- 
actly like that, and within 12 seconds got refer- 
ences to 29 articles. Each was brought to the 
screen in less than a second, and a single keystroke 
instantly brought up the next or previous page, key 
word, or article. A quick browse of the 29 articles 
turned up three that were relevant. They were 
copied to disk in seconds. 

Those familiar with dial-up databases know just 
how impressive this is. Dial-up databases can take 
more than 12 seconds just to log on, and 10 to 15 
more to fill a screen with text. Browsing back and 
forth through massive amounts of text isn't practi- 
cal at all, and the time required to copy an article 
to disk is measured in minutes, not seconds. With- 
out question, the rapid bibliographic search and 
retrieval made possible by CD-ROMs represents a 
new way to use the personal computer. 

But what about the limitations of CD-ROM? 
Because CD-ROMs are based on audio technolo- 
gy, they are relatively slow by hard disk standards. 
Audio compact discs read data in a sequential, lin- 
ear manner, whereas computers need to access 
data in a random manner. Any design optimized 
for one application is inherently less suited for the 
other, and that's the case with the compact disc 
when used in a computing environment. 

How slow is a CD-ROM? Raw numbers are de- 
ceptive. The newest CD-ROM drives take .5 sec- 

David Cornell is a freelance computer writer based in 
Harrington Park, New Jersey. 



onds to access data. A typical PC AT-class hard 
disk can access data in .04 seconds — a difference 
of 1,250 percent. That may sound like a lot, but in 
practical terms it means little. The bottom line is 
that the slowness of a CD-ROM in some situations 
can be a mild irritation. 

A more troubling shortcoming becomes appar- 
ent when you try to use several CD-ROMs simul- 
taneously. We tried to use Bookshelf and Com- 
puter Library together and found that we couldn't. 
The memory limitations of DOS wouldn't permit 
it: On a 640K Compaq 286, installed with the orig- 
inal SideKick, drivers for the CD-ROM, and the 
TSR part of Bookshelf, there wasn't enough mem- 
ory to run the Computer Library software. The 
upshot is clear: You have to configure your system 
specifically for what you intend to do each time 
you boot, or reboot and reconfigure when you 
switch CD-ROMs. 

Such shortcomings do not diminish our enthusi- 
asm for CD-ROM drives. We like them. Every 
editor who had an opportunity to try the CDU- 
6100 wants one. Whether you should want a CD- 
ROM drive is another question. Software creates 
the demand for hardware, and our enthusiasm for 
CD-ROMs stems largely from the fact that we 
used software packages ideally suited to our work. 

So far, CD-ROMs have targeted specific verti- 
cal markets. They have been used to disseminate 
and update information previously available on 
dial-up database, hard copy, tape, or series of flop- 
py disks. Lasertrak of Boulder, Colorado, for ex- 
ample, packages a CD-ROM drive into a 20- 
pound portable pilot information center. The discs 
contain airline flight charts, airport landing pat- 
terns, and other pilot information. Every 28 days 
Lasertrak distributes new ones with revisions. 

Will CD-ROM software suited to more general 
interests become available soon? For the immedi- 
ate future, development efforts will probably con- 
tinue to focus on corporate markets. Affordable 
products for the general market may not be much 
in evidence. Nor is it clear what type of general- 
interest software will best make use of the storage 
capacity of CD-ROMs. 

But this much is clear. The hardware, software, 
and major-vendor support have reached the point 
where CD-ROM technology is viable, available, 
and affordable. The speed and convenience are 
nothing short of spectacular, when compared with 
thumbing through indexes, trying to find old mag- 
azine issues, searching on a dial-up database, or 
taking a trip to the library. If recent history is a re- 
liable guide, sooner or later someone will use CD- 
ROM technology to define a new class of software 
that will create a market all its own. 

Maybe then I'll be able to say good-bye to all 
those dusty magazines and flyers. B 
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The Cure for 

Mac Envy. 




For years PC users have been conditioned to think of 
their computers in certain terms. Dependable. Versa- 
tile. Dull. To get superior graphics, some claimed that 
you need a different type of computer altogether. 
They said their, computer w as everything the PC 
w asn't. Easy to use. Graphically exciting. Fun. PC 
ow ners w ere, w ell, green with MaeHnvy. 

Enter Micrografx. 

With the Micrografx family of applications, you don't 
have to trade in your PCI Micrografx software turns 
your computer into a complete graphics studio for 
desktop design, publishing, and presentations. 

Allow us to illustrate. 



a basic drawing program. And Micrografx softw are 
supports hundreds of printers like HP's LaserJet™ 
and PaintJet.™ All PostScript™ devices, too. 

And there's more. Micrografx ClipAil™ libraries 
contain volumes of professionally designed symbols 
and illustrations. Micrografx Convert™ translates 
between the PIC and DXF file formats. 

So take a bite out of the argument that PCs can't do 
superior graphics, and get the cure for MacKnvy. Ask 
your dealer for a demonstration or call us for more 
information. 

Micrografx. The picture of success. 



Micrografx Designer lets you go from rough concept 
to finished art, giving you the power to bring your 
ideas to life. Micrografx Graph Plus™ is packed with 
easy-to-use charting features for the business user. 
Micrografx Draw™ gives you control and simplicity in 
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MICROGRAFX 

1K20 \. Greenville Aw. • Richardson, TX ~sosi 
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How to dodgo the PC repairman 

By DAVID and PERI THALENBERG 



Y 



lour sleeves are rolled up, 
the CD player is turned on, your Darth Vader glass is 
full of Cherry Coke. You sit at your desk, ready to 
tackle a Very Important Project: to build a spread- 
sheet, polish up a proposal, test your new Flight Sim- 
ulator scenery disk . . . 
You turn on your PC. 

Nothing happens. No lights, no video, no action. 

At times like these, one question is foremost in 
your mind: What caused this inanimate hunk of sili- 
con, once my trusted companion and helpmate, to 
turn against me? 

What you should ask is: Can I fix it myself, or 
should I take it to a PC doctor? 

As we shall see, it all depends . . . 

The Lifeless Machine 

If nothing happens when you turn on the computer, 
check the plugs. No kidding: Is your PC plugged in? 
Is it connected to a power strip or a surge suppressor, 
something with a separate switch? Is that turned on 
and plugged in? You might also want to check the 
other end of the power cord, where it plugs into the 
computer. Is the connection loose? 

With all the plugs securely connected, try switch- 
ing on your PC again. Nothing? Not even a beep or a 
disk drive light? Disconnect all peripherals (modem 
and printer, for example) and try once more. 

If the computer is still dead and you have any ex- 
tra boards in the expansion slots (memory expansion 
boards or extra ports, for example), the trouble may 
lie in one of them. To find out, you'll have to remove 
all the extra boards and see if the system works with- 



out them, which means fetching a screwdriver and 
opening up the machine. 

First make sure the computer (and anything at- 
tached to it) is unplugged. Remove the screws on the 
back of the machine or, in the case of the IBM PS/2, 
undo the catches. Then remove all the boards, ex- 
cept the ones to which the monitor and disk drives 
are attached. The monitor board is usually 
on the far left as you stand in front of the machine; 
the disk board is usually on the far right. You can 
double-check this rule of thumb by checking the 
cable connections. 

Pull straight up on the extra boards; don't be 
afraid to put a little muscle behind your tug. With the 
extra boards removed, close the housing (as a safety 
precaution), but don't put the screws back. 

Plug the computer in and turn it on. If it starts up 
again with no trouble, one of your extra boards is the 
culprit. 

Feeling better? Slightly giddy with relief? The next 
task is to discover which board has the problem. 
First, turn off your PC and unplug it. Then reinsert 
one of the boards, close up the machine, and plug in 
and restart your PC. 

Go through these steps for each board (making 
sure the computer is unplugged before you insert an- 
other board) until your PC no longer starts. That will 
tell you which board is defective. Return any bad 
boards to your dealer for trade-in or repair. 

If removing the boards makes no difference, what 
you have is a dead computer. The problem could be 
in the power supply, or it could be in the basic set of 
chips that makes up the brain of the machine. In the 
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latter case, you'll need to have some repair work 
done by a professional (more on that topic later). 



< 

o 
w 

z 
< 

> 

z 
I 

o 

> 
m 

x 
cl 
< 
cr 
o 
o 



Are On, but Nobody's Home 

Suppose some signs of life emanate from the ma- 
chine? What do you do then? 

If you hear even a single beep, but the light on the 
disk drive is out and the screen is blank, check the 
monitor. Does it have a power switch of its own? 
Turn it on and off a few times. Check the monitor 
plug and the connection from the monitor to the 
back of the computer. Are the screws tightened? It's 
not vital, but sometimes the plug can fall out or be- 
come dislodged. These things are all simple prob- 
lems, but it's the simple things that most often go 
wrong. 

You might also want to fiddle with the brightness 
and contrast knobs on the monitor. If you have an- 
other monitor available, try exchanging 
it with the one that's gone dark. 

If the monitor checks out, the prob- 
lem could be with the hard disk. Try 
starting the computer with your DOS 
disk in drive A. If nothing shows up on 
the screen, you may need a new moni- 
tor or a new video card. Although it 
doesn't happen often, the video card 
that sends signals to the monitor may 
have failed. 

Messages from the Deep 

Computers usually try to tell you when 
things start going wrong. If the com- 
puter works when you turn it on, but it 
doesn't work quite right — and you've 
checked all the cables and connec- 
tions — it's time to take action. Copy 
your hard disk files onto floppies. 

As you're copying the flies, do some 
detective work. Try to isolate the prob- 
lem by looking and listening for abnor- 
mal behavior. Are the drive lights 
flashing normally? Is a drive trying to 
access a disk that isn't there, or is it 
seeking information repeatedly? Listen for the power 
supply fan, and check for the keyboard bell when you 
depress a key. 

With this in mind, refer to the manual. It should 
help you interpret what you see and hear. 

And be sure to use all your resources, not just the 
manual. Many computers come with diagnostic soft- 
ware; vendors can usually supply such programs, too. 
So run the diagnostics, and follow the instructions 
they give you. If you have a PC AT or compatible, 
use the setup program to double-check that all the 
configuration data are correct. 

If you don't have a diagnostic disk or a setup pro- 
gram to check, you'll have to interpret your comput- 



er's insistent, strange sayings, otherwise known as er- 
ror messages. 

The most common error message is "Error reading 
Drive X: Abort, Retry, Fail" (older systems may dis- 
play "Abort, Retry, Ignore"). If you get this message 
while your computer is starting up, try hitting R for 
Retry. If nothing improves after you do this a few 
times, try A for Abort. 

Hit F for Fail only as a last resort. In fact, it's best 
not to try it at all. When you hit F under these cir- 
cumstances, the computer skips over the instructions 
it's trying to read and goes on to the next set. De- 
pending on what the next set says, the results of that 
skip could be devastating. 

So unless you know exactly what instructions the 
computer will skip, type A for Abort or turn the ma- 
chine off and call in an expert — someone with the 
tools to repair damaged files. 




Another common malfunction message is "Non- 
system disk or disk error." Interpretation: the com- 
puter can't find the initial instructions (part of the 
disk operating system) that tell it how to start up. If 
you have a hard disk, try booting up with a DOS disk 
in drive A. If it starts from the A drive, type C: and 
hit Enter. (Be sure you've copied your files from the 
hard disk to floppies for safekeeping.) 

Next, with your DOS disk still in drive A, type Sys 
C: and hit Enter — this should transfer the disk oper- 
ating system to your hard disk again. If you don't see 
a difference when you restart the computer, you may 
need to reformat your hard disk and restore your files 
to it. (Remember, reformatting the hard disk will 
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erase your files.) 

One other thing to try is swapping DOS disks. Use 
another DOS disk to boot up, in case a bad DOS disk 
was the problem. If you see "Non-system disk or disk 
error" on the screen no matter what disks you use, 
the machine needs professional help. 

If only the floppy drive gives the error message, 
even when you use a different DOS disk, then both 
your DOS disks are bad (try using one borrowed 
from a friend or vendor), or else the drive is 
defective. 

If the error message appears no matter which drive 
you try to boot up from, chances are the drive control 
card inside your machine is bad. In that case, it's time 
to take the machine in for repair. 

Owners of floppy-drive-only machines can try one 
more thing before the trip to the repair center: clean 
the drives. If the computer still doesn't work, the 
drives are probably defective. 

Repairing a floppy drive can cost as much as buy- 
ing a new one. So make sure you get a time or dollar 
estimate before having a drive serviced. 

"Keyboard error: Press Fl to continue" is another 
troublesome message you may see. If the computer 
shows no sign of recovery even after you press Fl, 



your keyboard is probably defective. 

What can you do? First, check that the keyboard 
connections are plugged in tightly. If a loose connec- 
tion isn't the problem, try cleaning the keyboard. 
Turn it upside down and shake it. Are any dust balls 
or stray paper clips interfering with the keys? Try 
vacuuming the keyboard. 



I 



f someone spilled a 
beer on the keyboard during the last office TG1F 
party, wash it. Disconnect it from the computer and 
run it under warm water for a few minutes. Turn it 
upside down, and let it dry overnight. 

The Chips Are Down 

Odd numbers on the screen such as "40000 (S) 201" 
signal that your machine's memory chips are bad. If 
the computer starts and stops, the cause is probably a 
marginal chip that overheated. 

Unless you are knowledgeable, brave, and static- 
free, call in an expert. Otherwise you may accidental- 
ly fry one of the main chips on the circuit board with 
a static discharge. 

You may see several other messages on your 



Maintenance Dos and Don't? 



^ Keep your computer 
^clean. Buy or make a keyboard 
cover to help keep dust, small ob- 
jects, and sticky drinks out of your 
keyboard. Even a pillowcase or 
piece of fabric will do. 

Unplug the computer, open the 
box, and blow the dust off every- 
thing about twice a year (more fre- 
quently if your workplace is espe- 
cially dusty). Dust interferes with 
the cooling of the chips, and hot 
chips can burn out. 

Make regular backups. Sure, 
backing up is a pain — but it's less 
painful than trying to re-create a 
50-page report or six months of ac- 
counting data. Be sure to back up 
your hard disk before you send your 
PC out for repair, make any major 
changes to the disk, or add a new 
program. Machines can be restored; 
sweat and inspiration can't. 

If you have 15MB or more of 
data, invest in a tape drive that con- 
tinually backs up your data. Other- 
wise, buy a good backup program 



such as Fastback Plus ($189 from 
Fifth Generation Systems, Tustin, 
California). 

Use clean electricity. Databases 
and spreadsheets keep a lot of infor- 
mation in RAM, memory that works 
only when the power is on. If you 
use a large database or spreadsheet, 
get an uninterruptible power supply 
or a disaster recovery program such 
as Bookmark ($100 from Intellisoft 
International, Novato, California). 
Why take chances? 

Don't zap. Static charges can be 
fierce. In a static-laden environ- 
ment, place anti-static mats under 
your computer or desk. Also, before 
you touch your computer, touch 
something metal to discharge the 
static you pick up from walking on 
the carpet. A zap that merely star- 
tles you can fry your chips and your 
data. 

Don't smoke. Good advice at any 
time, but especially when it comes 



to computers. Smoke coats the 
chips, and that makes them heat up 
faster. Another consequence of 
smoke: it coats your disk drives, and 
dirty drives are a problem waiting to 
happen. 

Clean/don't clean your floppy 
drives. The great drive-cleaning 
debate rages on. We advise you to 
clean your floppy drives with a 
commercial drive-cleaning kit only 
when your screen suddenly says 
"General failure error reading Drive 
X:". Your drives may have the 
equivalent of dental plaque. But 
don't get carried away and start 
brushing them every week. You 
could shorten the life of the drive 
(or maybe not — opinions differ). 

Read the instructions. Read your 
manuals and all instructions your 
machine presents on the screen. 
Follow them. They're there to help, 
even if they seem to be written in a 
language other than your own. 

— DT and PT 
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LaserJet Breakthrough 



Get Four LaserJetPlus/Series II Fonts 
for just $99^ 

Glyphix fonts work with Microsoft Word, WordPerfect, 
WordStar 2000, PageMaker, Ventura Publisher and more. 

Choose from a menu of size and style 
options and get great looking results. 
Glyphix fonts offer 6 to 60 pt. type, 
14 bold weights, condensed, 
expanded, screened, patterned, 
shaded type and more. 
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Glyphix fonts require an IBM PC, 
XT. AT, PS/2 or compatible with 
64K RAM; a hard disk drive; 
LaserJet Plus, Series II or 
compatible printer, MS-DOS 2.0 
or later. 

See Glyphix quality for 
yourself. Our demo disk prints 
our newsletter and samples 
of all fonts on your printer. 
Send $5.00 check or money order. 
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CIRCLE NO. 164 ON READER SERVICE CARD. 
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Practice mates WrdPerfect. 




From a good 
idea, a great product 
can evolve. But it 
takes people with 
vision who can nur- 

The evolution of WordPerfect. tUTe and refine it. 

And it requires users who appreciate it. Loyal users 
who call with questions and suggestions. 

In the case of WordPerfect word processing, 
we're fortunate to have both exceptional product 
designers and users. So fortunate, in fact, that weVe 
produced the number-one selling word processor for 
two years running. 



Wfe think it's because we listen to our users, 
and we respond with products that reflect their 
needs. And by doing more of the same— by 
practicing what we know best— well continue to 
make WordPerfect the leader in sales, service and 
customer satisfaction. 

For more information, write to WordPerfect 
Corporation, 1555 North Technology \fay, Orem, 
Utah 84057. Or call (801) 225-5000. (In Canada, 
call 1-800-267-2499.) 

WbrdFferfect 

CORPORATION 



WordPerfect is a registered trademark of WordPerfect Corporation. 



CIRCLE NO. 174 ON READER SERVICE CARD. 



screen such as "Bad or missing command.com" or 
the dreaded "Bad command or file name." Interpre- 
tation: your system is looking for a missing file or a 
problematic file that can't perform its small back- 
ground tasks. 

One possible solution is to put your DOS disk in 
drive A and type "copy a: < filename > c:". That way 
you'll be putting in a new, presumably good file, and 
your system should run normally once more. 

Expert Care 

Since Murphy's Law reigns, you may encounter ad- 
ditional problems. What do you do? Whom do you 
call? 

First, find your original purchase receipt. Even if 
the warranty has expired, call your dealer first. Parts 
for your particular model will probably be in stock, 
and maintaining a good relationship with your dealer 
generally means better service. 

If you bought your system from a mail order out- 
fit, or if your dealer is unwilling or unable to make 
repairs, check around 
and research some 
companies. 

Your most valu- 
able resource will 
probably be the local 
Yellow Pages. Look 
under "Computers — 
Service and Repair." 
Scan the local paper 

for service companies' ads; call to find out what they 
offer. 

If your machine is made by a major manufacturer, 
such as IBM, Apple, ITT, AT&T, Hewlett-Packard, 
Compaq, or Tandy, call the manufacturer's main of- 
fice to find the nearest authorized service center. 
They have the fastest access to parts, although they 
may take longer to complete repairs than an indepen- 
dent service company would. 

Do some consumer research and read the con- 
tracts carefully. 

And remember, the best deal is not always the 
cheapest. Reliable, well-informed, courteous service 
can be more valuable than low-cost service. 

It usually doesn't take long to fix an ailing com- 
puter. Replacing PC parts is easy, and that's what 
repair usually entails. In fact, the new IBM PS/2 line 
is designed for fast parts replacement. 

If your PC breaks down, don't be afraid to try to 
discover and correct the problem yourself. If your 
efforts fail, shop around for the right help. Good 
luck — and may your PC remain in running order. E 

David Thalenberg is president of Gordian Knot Ser- 
vices, a computer consulting company. Peri Thalenberg 
is a freelance writer based in New York. 



Since Murphy's 
Law reigns, 
you may encounter 

additional problems. 
What do you do? 
Whom do you call? 




You shudder at any suggestion 
™ of opening your machine. You 
cringe at the thought of footing a repair 
bill. You suffer from separation anxiety 
at the possibility of being without com- 
puting power. 

Maybe you should consider buying a 
service contract. 

Although service contracts aren't 
practical for most small-business and 
home users, businesses that cannot af- 
ford two to three days of downtime 
should have backup equipment, an in- 
house person who can do repairs, or a 
service contract with a reliable dealer, 
manufacturer, third-party maintenance 
contractor, or local repair shop. 

Service contracts can be for on-site 
or off-site service. The prices vary, de- 
pending on the vendor, your equip- 
ment, and the location of the nearest 
service center. To decide which con- 
tract is right for you, analyze your 
needs, then consider your budget. 

If your livelihood involves daily 
deadlines, you'll want an on-site service 
contract. Although it's the most expen- 
sive alternative, on-site service means 
that you simply call the vendor and a 
repair person is dispatched to your site. 
Your equipment may be back in opera- 
tion within hours. 

If you can afford a few days of down- 
time, an off-site contract is one service 
option. Off-site contracts offer two ser- 
vice choices: carry-in or pickup-and- 
delivery. Carry-in service costs less, but 
you must bring in your equipment and 
pick it up when it's fixed. With pickup- 
and-delivery service, your computer 
will be repaired off-site, but the vendor 
handles the transportation. 

Off-site service contracts are fine if 
your needs are not desperate and your 
pockets are not deep. But arrange for a 
loaner to temporarily replace your ma- 
chine while it's in the shop; a loaner 
agreement should be written into the 
service contract. 

Another good idea: always have a 
source from which to rent or borrow 
equipment in emergencies. 

— DT and PT 
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Market Valu 



PCs on 





Street 



The father of 
modern portfolio 
theory proves 
that people, 
not computers, 
caused the 
Crash of 1987. 



"This economy is little — only 150 investors," says 
Harry Max Markowitz, stock market expert and pro- 
gramming whiz. He plunks himself down in front of a 
computer screen to demonstrate his latest creation, a 
quantitative model of a miniature stock market. 

The setting: a second-floor of- 
fice in Markowitz's country home, 
amid a library of economics and 
statistics tomes, a Bach fugue play- 
ing in the background. Through 
the windows one sees the lush for- 
est of northern Westchester Coun- 
ty, an hour's drive from Wall 
Street. Not an ivory tower, but cer- 
tainly an idyllic retreat. 

"The economy just has stock 
and cash," Markowitz explains, re- 
ferring to his model. "It's very sim- 
pleminded." No bonds, no futures 
contracts, no money supply figures 
or currency exchange rates to con- 
fuse the issue. 

With a simulation language that 
he created years ago (today used 
principally by the U.S. military), Markowitz has 
rigged up a small-scale economy on his Tandy 3000. 
It's like a video game with numbers instead of pic- 
tures. Markowitz is about to run it to demonstrate a 
fascinating theory on why the real U.S. stock market 
went haywire 1 1 months ago — and why it has been 



By WILLIAM G. SHEPHERD, JR. 
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behaving strangely ever since. 

Last October's stock market plunge — the titanic 
$1 trillion selling panic that eclipsed the Crash of 
1929 as the biggest decline of the century — almost 
brought Wall Street and the U.S. financial system to 
its knees. Was it, as many people believe, caused by 
computers? By computers executing arcane trading 
strategies based on weird mathematical formulas? By 
formulas born of a new breed of analysts on Wall 
Street known as "quants," who ignore fundamental 
economic principles and instead rely on game theory 
and probability to analyze the market? 

Indeed, a case can be made that the Crash of '87 
was caused by the quants — who sometimes, to glam- 
orize their image, call themselves "rocket scientists." 
And the quants are the intellectual heirs of 
Markowitz, the modest, soft-spoken professor and 
investment theorist who 36 years ago published a 
seminal work that transformed the methods of quan- 
titative financial analysis. 

Insurers and Rebalancers 

Harry Max Markowitz: computer scientist, father of 
modern portfolio theory, author of the business 
school classic Portfolio Selection, one of the brains 
IBM collects for its secret research labs, entrepre- 
neur and consultant to money management firms. He 
is the original, the template of the abstracted aca- 
demic who shows up on Wall Street speaking incom- 
prehensible equations instead of English, whose per- 
sonality seems ill-suited for the fast, hard-boiled 
games of trading and deal making. 

Unlike most of today's rocket scientists, though, 
Markowitz is no kid. He is nearing 61 years of age, 
and the once-red highlights of his hair are now white. 
He maneuvers people to his left side because he can't 
see out of his right eye. But he still stands a strapping 
six-foot-two, his face is still pink and freckled, and 
computers bring out his boyishness. When he sits 
down at one, he can barely contain his glee. 

"Although there are only 150 investors, you can 
think of them as giant pension funds, with billions of 
dollars each," Markowitz says as he taps in codes to 
set up his model. 

What is he going to do — run a computer model 
that shows he is to blame for the stock market's gyra- 
tions? Of course not. Instead Markowitz, an avowed 
foe of the strategy known as "portfolio insurance," is 
going to show that portfolio insurers, rather than his 
progeny, are the villains of today's market. 

"The investors in my model are of two kinds: re- 
balancers and portfolio insurers," he explains. There 
are many ways to play the market, but most strate- 
gists fall into one of these two groups: those who go 

William G. Shepherd, Jr., former Wall Street editor of 
Business Week, writes frequently on financial topics for 
the New York Times and other periodicals. 



with the market's trend, and those who trade against 
it. 

Rebalancers are people who accumulate shares as 
prices fall and sell them off as prices rise: they trade 
against the trend. The term rebalancing refers to a 
popular formula of selling or buying to keep the 
stock portion of a portfolio at, say, 50 percent of as- 
sets. In the simplified Markowitz scheme, if prices 
rise so that a rebalancer's stocks account for 60 per- 
cent of his portfolio, he sells off enough shares to 
bring his ratio of stocks to cash back down to 50-50. 

Portfolio insurers, on the other hand, use formulas 
that require them to buy shares as prices rise and 
dump them when prices fall. If the market drops, 
portfolio insurers sell a portion of their stock to pro- 
tect the value of their holdings from falling below a 
predetermined level. The more the market falls, the 
more they sell — which of course exacerbates the de- 
Trend chasers miss the 
beginnings of rallies and 
declines. Rebalancers have 
the opposite problem. 

cline. Many investors pursue similar go-with-the- 
flow strategies, but Markowitz wants to make a point 
about portfolio insurers. 

Both approaches have problems. Trend chasers 
miss the beginnings of rallies and declines, frequently 
buying high and selling low. Rebalancers have the 
opposite problem: They often buy and sell too early. 
The market keeps going down after they've bought, 
or it keeps rising after they've sold. 

Games Investors Play 

Note that neither strategy has anything to do with 
economic fundamentals or with the productive ca- 
pacities of companies whose shares are being bought 
and sold. We have entered the realm of game theory. 

Until Markowitz set forth his iconoclastic ideas, 
theoretical work had concentrated on valuing indi- 
vidual securities. For instance, the concept that a 
stock ought to be valued according to the discounted 
present value of its future dividends — still a common 
principle today— goes back to the 1930s. Markowitz 
was the first to quantify the relationship between risk 
and return. He then applied his risk/return formulas 
to portfolios as a whole and developed both a theory 
and a quantitative technique for diversifying. 

Markowitz's method, which evolved from his 
graduate work, was first laid out in a landmark paper 
published in 1952 and later elaborated on in his book 
Portfolio Selection in 1959. It all started with what he 
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calls a "random occurrence." 

The son of a Chicago grocer and nephew of a 
prominent astronomer, Markowitz was searching for 
a topic for his doctoral dissertation in economics at 
the University of Chicago. "I was waiting to talk to 
my adviser," Markowitz recalls. "A broker of his was 
also waiting for him, and we started talking. He said, 
'Why don't you look into the stock market?' " 

It proved to be a fateful moment in the history of 
Western capitalism. 

A popular book in academic circles at the time was 
The Theory of Games and Economic Behavior, pub- 
lished in 1944 by two Princeton professors: Hungar- 
ian-born John von Neumann, a math whiz who made 
major contributions to quantum mechanics and to 
the development of both the A-bomb and the H- 
bomb, and economist Oskar Morgenstern, a refugee 
from Silesia who believed that probability math 
could be used to develop winning strategies in busi- 
ness and warfare as well as in economics. Together 
they showed how the best strategies to beat a com- 
petitor in such "zero-sum" games as coin matching 
or chess could be applied to economics. 

Von Neumann and Morgenstern had a direct in- 
fluence on Markowitz. "They think of the game as a 
whole," he explains. "They don't have a Theory of 
the Black Bishop, but a Theory of Chess. So it was 
natural for me to think of the portfolio as a whole 
and to have a probabilistic view of action. 

"You have to visualize: I was sitting in the library 
of the business school, and somehow this whole ca- 
reer emerged," Markowitz recalls. "I didn't see it as a 
whole career, but it all came together in one twin- 
kle — that one should consider risk and return on the 
portfolio as a whole. By return I mean expected re- 
turn. And for risk we have to pick some statistical 
measure. Standard deviation is the natural thing to 
think about for somebody who knows a little 
statistics." 

W^larkowitz came up with 
a startling conclusion: If the stocks you choose are 
correlated with one another — that is, if they tend to 
go up and down together — you can never reduce the 
risk in your portfolio by more than half, no matter 
whether you buy 50 stocks or 500. 

In other words, if you pick stocks with the greatest 
expected return and they happen to be correlated, in 
some years your portfolio will record outstanding 
gains, but in other years you'll get massacred. But if 
you pick stocks whose movements are uncorrelated, 
you can reduce your year-to-year risk dramatically 
and maximize your return over the long term. So the 
secret of building a good equity portfolio — one that 
offers the highest return for the least risk — is a lack 
of correlation among your stocks. 



One favorite example comes from life insurance. 
"Let's talk about a very risky bet," Markowitz says. 
"I could have you put up a little money, and if you 
died in the coming year, I would pay your wife lots of 
money. But if I could get many such bets on many 
people — assuming that they're uncorrelated bets — 
then the portfolio as a whole would be a very stable 
one." 

Simple? "It's such a simple idea, you could ask, 
'What else did you do in 1952?' " Markowitz says 
with a laugh. 

Taking Sides 

Markowitz has revved up his miniature stock market 
and is ready to rip. "We'll let it go for 40 or 50 days," 
he says. 

In his model, breaking news does not touch off 
buying or selling sprees. It's strictly an exercise in 
money flows and investment formulas. There is no 
short selling of borrowed shares with the hope of 
buying them back later at a lower price. 

But the model does have an order-matching sys- 
tem like that of the New York Stock Exchange, with 
market makers bringing buyers and sellers together 
to take the two sides of stock transactions. Each in- 
vestor has specific assets and objectives, is subject to 
random deposits and withdrawals, and periodically 
reviews his portfolio and buys and sells shares ac- 
cording to his investment strategy. 

In addition, the system has margin, which enables 
investors to buy stocks on credit. Markowitz sets the 
margin at 33 percent — that is, buyers can purchase 
stocks by putting up only two-thirds of the total 
price. 

"Let's try it first with all rebalancers," he says. 
The rebalancers' object is to keep the stock portion 
of their portfolios at 50 percent. Markowitz puts 
some at 70 percent and others at 30 percent to kick 
off the trading. 

He hits the Enter key. The market starts out at 
100. Trading begins. Numbers begin to flash down 
the screen. Trading days race by in seconds. 

At first the market dips slightly. A week or two 
later it manages to rise above 100. Eventually it set- 
tles into a mild ripple, as if braiding itself around the 
100 mark. The rebalancers are neutralizing each oth- 
er; the trend is so stable, it's boring. How can any- 
body make money in a market like this? 

"The only thing that keeps it vibrating at all," says 
Markowitz, "is the exogenous deposits and 
withdrawals." 

Win Some, Lose Some 

In the years since his landmark work, Markowitz has 
definitely been around the block. He put in a stint at 
the Rand Corporation, where he developed sparse- 
matrix techniques for solving thousands of simulta- 
neous equations. In 1962 he helped found a software 
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firm, Consolidated Analysis Centers, Inc., to exploit 
his simulation language, Simscript. The movement of 
CACI stock after the company went public in 1969 
was a market lesson in itself: it soared in the 1970s 
and collapsed in the 1980s. 

For a while after his stint as chairman of CACI, 
Markowitz ran a small investment firm that special- 
ized in arbitrage between undervalued convertibles 
and their related stocks. At IBM he developed a da- 
tabase language that ultimately was superseded by 
IBM's System R language. 

"You win a few and lose a few," Markowitz says. 

Markowitz now teaches portfolio selection at Ber- 
nard Baruch College in New York City. He is also a 
minority owner and research director of the Wall 
Street firm Brignoli Models, which manages more 
than $2 billion in portfolios by computer. (Founder 
Richard J. Brignoli himself has a background as an 
atomic physicist, and Brignoli Models is truly a quant 
firm. "The portfolios are not touched by human 
hands," Brignoli says.) 

Markowitz's "mean/variable, efficient frontier" 
approach to portfolios stimulated many other studies 
in the 1960s and 1970s. Building on Markowitz's 
work, William Sharpe and John Lintner developed 
what's called the capital asset pricing model, which 
introduced the notion of beta, a measure of how vola- 
tile a stock is relative to the market, and started the 
practice of using betas to calculate risk-adjusted 
returns. 

By the early 1970s, other academics were using 
these quantitative techniques to measure the perfor- 
mance of portfolio management firms. The results 
stunned Wall Street: the vast majority of portfolio 
managers, it turned out, regularly underperformed 

This was no longer just 
abstruse theory. Here was 
something investors could use 
to make money. 

the market — and charged fees for doing so. 

Did that make sense? Of course not. Consequent- 
ly, some managers introduced "index funds," which 
attempt to mirror the performance of market bench- 
marks, such as the Standard & Poor's 500. Such 
funds save on commissions because, rather than try 
to beat the market by buying and selling individual 
stocks (and incurring transaction fees along the way), 
index fund managers simply try to match market per- 
formance by plunking investors' money in a portfolio 
that will increase in value as stock prices rise (or de- 
crease as prices fall). 



Index, or passive, investing has become a major 
movement in the 1980s, channeling billions of dollars 
into big-capitalization stocks that most closely repre- 
sent the S&P 500. That's a major reason that shares 
of small- and medium-sized companies, as a group, 
have not fared well in the 1980s bull market. 

A 

m mnother follow-on to 
Markowitz's work was developed in the 1970s by in- 
vestment manager Barr Rosenberg. Considering beta 
too simple a model of market volatility, Rosenberg 
devised measures of risk relationships among differ- 
ent types of stocks. And economist James Tobin 
elaborated on Markowitz's techniques to produce a 
rival to John Maynard Keynes's theory of demand 
for money — an achievement that helped win Tobin a 
Nobel Prize in 1981. 

The most important development for Wall Street, 
however, was the work of Fischer Black and Myron 
Scholes, who in the early 1970s adapted the capital 
asset pricing model to show how the price of an op- 
tion should be related to the price of the underlying 
stock. A key factor in the Black-Scholes model was 
the notion that prices change continually, and that 
investors can trade continually. 

This was no longer just abstruse theory. Here was 
something investors could use, in real time, to make 
money. 

"The Black-Scholes model really is a giant," says 
Markowitz. "People would run around the Chicago 
Board of Options Exchange with Black-Scholes 
printouts. Nowadays they put Black-Scholes calcula- 
tions on little hand computers and get instant values. 
To a certain extent, the formulas create a self-fulfill- 
ing prophecy." 

And it was the Black-Scholes model that gave rise 
to the notion of portfolio insurance. 

Options are short-term contracts that give inves- 
tors the right to buy (in the case of call options) or 
sell (in the case of put options) stocks at a given price 
within a specified period of time. They are frequently 
used to hedge against the potential effect of a rise or 
drop in a stock's price. If you own shares in, say, 
Digital Equipment, you can achieve a measure of 
protection on the downside by buying Digital puts or 
selling Digital calls. 

But many, if not most, big institutions are not per- 
mitted by their charters to trade in options. To get 
around that little problem, brokers that cater to insti- 
tutions (banks, insurance companies, and other fi- 
nancial powerhouses that invest many billions of dol- 
lars at a clip) developed a theory to demonstrate that, 
as Markowitz explains it, "you could replicate a put 
by just shifting the composition of your portfolio be- 
tween stocks and cash quickly enough." 

That's a complicated way of saying that investors 
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Professor Markowitz's simulated stock market sheds light on the Crash of '87 
and the havoc wrought by portfolio insurers. Markowitz is currently writing up 

his results to send to the SEC. 



can protect themselves against stock price declines if 
they sell fast enough — which, of course, is exactly 
what they always tried to do before options came 
along. 

It's no surprise that one of the chief proponents of 
portfolio insurance is Fischer Black, who was hired 
by one of the biggest institutional brokers, Goldman 
Sachs, to help devise new products and market them 
to institutions. Another prominent portfolio insurer 
z is Leland, O'Brien, Rubenstein in Los Angeles. 

Is that all portfolio insurance is, then — a clever 
w marketing ploy? 

< "The phrase portfolio insurance is a wonderful 
| marketing gimmick," Markowitz agrees. "But you 

< have to be careful. I'm a biased observer." 

| Portfolio insurance can also entail selling index fa- 
it tures to hedge stocks. But that strategy works only 



when futures contracts are trading at a premium to 
shares. When futures sell at a discount — as they tend 
to in declining markets — portfolio insurers reverse 
the hedge: they buy futures and sell stocks. That, of 
course, just sends stock prices tumbling further. 

Remember, the Black-Scholes model assumes that 
investors can trade continually. But "that assumption 
broke down terribly when people actually tried to do 
it, in the period from October 14 to October 20," 
Markowitz notes. 

When billions of dollars' worth of shares hit the 
market at the same time, specialists and buyers re- 
treated, and prices went into free-fall. Institutional 
investors with multibillion-dollar portfolios used to 
know that they couldn't dump everything at once. 
Quantitative theories persuaded them that they 
could. Call it the liquidity delusion. 
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Playing the Market with Your PC 



Playing the stock market can 
be pretty risky — unless it's a 
computer simulation. With the 
growing number of Wall Street sim- 
ulation programs available, it's pos- 
sible for any dreamer or schemer to 
dabble in stocks. 

The makers of stock market sim- 
ulators have designed their software 
to mimic the real thing as closely as 
possible; this allows them to market 
their products as educational tools 
rather than mere games. One pack- 
age even lets you participate in sim- 
ulated crime: Wall Street's current 
vogue of insider trading. And al- 
though these programs purport to 
teach you about the stock market, 
they're also fun. Best of all, they 
won't bankrupt your retirement 
fund — or get you arrested. 

Wall Street 

OCO Software, Inc. 
P.O. Box 1067 
Tiburon, Calif. 94920 
(800) 446-3400 
(415) 435-5001 

Requires: IBM PC or compatible, 128K; 
one 360K disk drive (two recommend- 
ed); DOS 1.1 or later; Basica. 

Price: $69.95 

Wall Street provides 26 weeks of 
real prices and news headlines that 
players can use to make buying de- 
cisions about 30 stocks: 20 from the 
New York Stock Exchange and 10 
from the American. Players can also 
consult 30-week historical or 
intraweek charts, as well as a refer- 
ence guide to company performance 
and earnings. Wall Street follows 
the rules and regulations of the 
NYSE and can be played at three 
levels of trading expertise. 

If you become so adept at Wall 
Street that you're ready for a fresh 
challenge, enter the world of 
options trading with OCO's First 
Option (same requirements and 
price). 



Wizard of Wall Street 

Broderbund Software 
17 Paul Dr. 

San Rafael, Calif. 94903-2101 

(800) 527-6263 

(415) 492-3500 
Requires: IBM PC or compatible, 128K; 

CGA or Hercules graphics adapter or 

equivalent. 
Price: $14.95 

Because Wizard of Wall Street can 
be played at three skill levels, it's 
suitable both for novices and for 
professionals looking to polish their 
techniques. Although it doesn't of- 
fer as many stocks as most of the 
other market games — only 12 to 
24 — Wizard has plenty of data to 
keep investors informed, including 
scrolling news headlines and a con- 
stantly changing ticker tape. Players 
strive to increase their net worth 
and their wizardry over 12, 18, or 24 
trading sessions, each representing a 
month of market activity. 

Inside Trader 

Cosmi 

431 N. Figueroa St. 

Wilmington, Calif. 90744 

(213) 835-9687 
Requires: IBM PC or compatible, 256K; 

supports all display types, including 

CGA, EGA, MDA, and Hercules. 
Price: $24.95 

Once you know how to make honest 
money in the market, Inside Trader 
allows you to make some shady 
moves. Your objective, the game lit- 
erature boldly states, is to "make 
millions of dollars without being ap- 
prehended by the Securities and 
Exchange Commission. " Market 
quotations, news events, and "in- 
side" and random information help 
you to plan your strategy. If you're 
daring and discreet, you'll make 
your millions. But greed or just 
plain foolishness could land you in 
jail. About the only thing missing is 
simulated Wall Street Journal head- 
lines announcing your arrest. 



Millionaire II 

Britannica Software 

345 Fourth St. 

San Francisco, Calif. 94107 

(415) 546-1866 
Requires: IBM PC or compatible, 256K; 

Apple, 128K. 
Price: $49.95 

Millionaire II challenges you to 
make a million — no easy task when 
you begin with only $10,000 and a 
"novice" rating. But once the mon- 
ey starts rolling in, your rating rises, 
eventually reaching the pinnacle of 
broker. With this rising status come 
greater sophistication and the op- 
portunity to do such things as buy- 
ing on margin and borrowing from 
the bank. Trade decisions are based 
on weekly news events, price 
changes, and market trends — back- 
ground information generated by 
the program. 

American Investor 

Britannica Software 

Requires: IBM PC or compatible, 512K; 
two disk drives or one floppy and one 
hard disk drive; DOS 2.0 or later; CGA 
or Hercules graphics adapter. 

»rice: $149.95 

Britannica's Millionaire II is a game 
at heart, but the company's Ameri- 
can Investor is a true simulator — 
and an official one at that, devel- 
oped jointly with the American 
Stock Exchange. The program is 
designed for "professional and seri- 
ous" investors who want to test 
their skills and strategies thoroughly 
before risking real greenbacks. Play- 
ers analyze and invest in any of 47 
actual companies listed in a data- 
base containing financial informa- 
tion over a nine-month period. 
American Investor also includes a 
comprehensive tutorial by Jeffrey B. 
Little, coauthor of Understanding 
Wall Street. 



— Peggy Wallace 
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Fasten Your Seatbelts 

For the second run of his little market, Markowitz 
turns 50 of the 1 50 investors into portfolio insurers. 
Bang: they're off. 

The market jumps swiftly to 132. Suddenly it 
turns, and a week or so later has fallen to 85. Then — 
wham!— it's rallying again, back up to 137. But wait, 
the tide has turned again: the bulls are in retreat and 
the market is plunging, all the way down to 66. The 
numbers are bewitching as they rip down the screen. 

This is wild behavior. By buying on the upswings 
and dumping on the downturns, the portfolio insur- 
ers have turned the market into a roller coaster ride. 
Think of the money to be made — if only you knew 
when the turns were coming. (In fact, some brokers 
have figured out the institutions' formulas and do 
know when the buying and selling will kick in. Trad- 
ing in advance of the institutions' programs is called 
front-running and is considered a big problem on 
Wall Street.) 

It's time for the model's third, and climactic, run. 
Markowitz resets the game for 100 portfolio insurers, 
two-thirds of the total players. 

Since Markowitz's market is, after all, only a 
mock-up, it's hard to imagine fear leaping into your 
throat from merely watching numbers on a computer 
screen. But fear it is, or at least excruciating anguish: 
in only seven trading sessions, the market plunges to 
22. That equates to about a 1,560-point collapse in 
the Dow Jones Industrial Average in seven days. 

"Wait," Markowitz says. 

The turn has begun; the market is beginning to 
recover. Capitalism as we know it has not been oblit- 
erated. But now, suddenly, the market shoots to 167. 
No, wait; it's up to 240. The rally is accelerating, to 
454 ... 967 .. . 1,400 . . . 

What kind of market is this? In another week it's 
up to 132,000, then to 387,000, soon into the mil- 
lions, until the eye can no longer follow the numbers. 

What's going on? Does the market ever turn 
around? 

No. The rebalancers are out of the game. The 
portfolio insurers have seized control. 

"The market explodes," Markowitz says calmly. 
"The runaway only happens if you have margin." 
The margin is still set at 33 percent. In the real world, 
it's at 50 percent. 

B making 100 of the 150 

players portfolio insurers, Markowitz loaded the dice 
for demonstration purposes. In fact, the runaway 
market can sometimes occur with only 50 portfolio 
insurers — about once in every ten run-throughs. 

"I'm in the process of writing up the results," 
Markowitz says. He intends to send a copy to the 
Securities and Exchange Commission. 



Markowitz does not view portfolio insurance as an 
outgrowth of his own approach so much as a rival 
theory. Though both are based on quantitative tech- 
niques, the difference lies in how one tries to cope 
with risk. Portfolio insurers try to outtrade risk. The 
Markowitz players try to outdiversify it. 

Moreover, most market swings are just that — mar- 
ket swings. Portfolio insurers lose a little when they 
try to get out, and then lose a little again when they 
try to get back in. Those losses are considered the 
cost of insurance. If the portfolio insurers stood pat, 
they would wind up with more money over the long 
term. But the brokers wouldn't make their commis- 
sions, and the money managers might, in the interim, 
have a bad year or quarter. 

The real owners of the assets — the pension spon- 
sors and beneficiaries — are the big losers, Markowitz 
believes. In the case of defined benefit plans, the los- 

The market jumps swiftly to 
132. Then it turns, falling all 
the way to 85. Then — wham! — 
it rallies again. 

ers are a company's shareholders or the taxpayers 
who support public pension plans. In the case of de- 
fined contribution plans, the losers are the potential 
retirees. 

"They're in for the long run, and portfolio insur- 
ance is not the right strategy for the long run," 
Markowitz says. "I thought portfolio insurance was 
the wrong thing to do in the first place. Then it 
turned out that it had extra problems. The cost in- 
creases with the volatility of the market, and portfo- 
lio insurers have made the market more volatile. Sec- 
ondly, when everybody tries to collect on their 
'insurance,' they can't. 

"There have always been bubbles throughout his- 
tory," he continues. "Whenever you have a popula- 
tion that wants to buy on the way up and sell on the 
way down, you have bubbles. Now, in addition, you 
have $80 billion or $90 billion that has been pro- 
grammed to buy on the way up and sell on the way 
down. 

"A great observation of the Brady Commission 
[which studied the October collapse] was that port- 
folio insurance calculations called for a lot more sell- 
ing than they actually managed to do. If the first $5 
billion or $6 billion hadn't swamped the market, 
there were many billions more behind it." 

That thought is sobering. Maybe a 1,560-point 
drop in the Dow in seven days isn't so unimaginable 
after all. 
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IBM QUALITY 




$ 



urbo Clone 



W Wi 



$70 for 




With 
MS-DOS® 3.3 

&GWBASIC 
$79 Extra 
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STANDARD FEATUR 

• 3088 @ 4 77 - 10MHz Turbo-sp 

• 512K RAM 640K Optional 

• 8087 Socket. 

• 150 Watt Power Supply. 

• 360K Floppy Drive with Disk Controller 

• Hercules^ Compatible Video Card 

• HiResolution TTL Monitor (Green or 
Amber - your choice). 

• 2-Parallel Printer Ports. 

• 2-Serial Ports (1 - Optional $29) 

• Game - Joystick Port 

• Clock/Calendar with Battery Backup 

• AT Style Keyboard. 

• 8 Slots. 

• Fully Expandable. 

• Mom s ROM BIOS. 

• PC-Write - QModem - ExpressCalc 
HomeBase - MoneyMaster - Auto Menu 
Findex - Clone Utilities. 

• FCC Class B Certified. 

• LED's for Power, Turbo and Hard Disk 
Access. 

• Keyboard Lock. 

• System Hardware Reset Switch on Front 
Panel. 

• One Year Parts and Labor Warranty 

The Turbo Clone is truly IBM*-' PC/XT MS-DOS*' com- 
patible and runs at the standard 4.77MHz, or a blazing 8MHz. 
Flight Simulator, one of the classic tests of compatibility, 
runs perfectly. Lotus 1-2-3* can't tell it's not running on an 
IBM. We don't know of a single off-the-shelf MS-DOS 
software package that won't run properly on the Clone. 

The Turbo Clone comes complete, ready to run. Most 
every option you could want comes as standard equipment. 
We build the Clone ourselves, right here in Dallas, and we are 
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We have been supplying our customers with high quality 
hardware and software since 1980. Sound engineering, high 
performance, quality construction, outstanding warranties 
and a reputation for doing the right thing have been our way 
ot doing business since Day One. As the manufacturer of 



Mb-UOS"' com- proud of it. Your Clone is subjected to an extensive burn-in 

r a blazing 8MHz. and complete functional test before shipping. We include a 

of compatibility, multitude of Public Domain and Shareware software so you 

ot running on an can start using your Clone right away 

'n S thrrinn^ D ° S Can ' be happy with a clone? y ou bet' But don't just take 

° ,une our word for it. Our 30 day Satisfaction Assurance Period 

dy to run. Most truly removes all the risk from your buying decision If you 

dard equipment. and your Clone don't get along, you aren't stuck. Study our 

)allas, and we are guarantee, then order your Clone today., toll-free, of course. 

NO ORPHANED CUSTOMERS! 



OPTIONAL EQUIPI 



FLOPPY DRIVES 

360K 5.25" half-height $ 99 

720K 3.5" in 5.25" bracket 129 

1.2M 5.25" half-height for AT ..119 

1.44 3.5" bracket 139 

External case w/power supply . . 59 
External floppy drive cable 39 

TAPE BACKUPS 

20MB or 40MB cartridge $ 22 

Identica 40MB int. AT 329 

CO-PROCESSORS 

8087-1 $212 

80287-8 270 



Clone computers, we stand behind each computer sold with 
a 100% commitment to our customer's satisfaction. Price, 
Performance, Value. ..Clone is the clear choice for serious 
computer users. Toorder, call us today toll-free. REMEMBER 
YOUR BEST FRIEND MAY BE A CLONE 



HARD DRIVES 

5MB Starter Kit $149 

21.4MB Seagate 65ms Kit 259 

32.7MB Seagate 65ms Kit 309 

42.8MB Seagate 40ms Kit 479 

65.5MB Seagate 40ms Kit 549 

Above kits include XT Controller and cables 

MEMORY BOARDS 

2MB RAM EMS board for XT ... $ 79 
2MB RAM EMS board for AT ... . 99 
AST Rampage, 2MB EEMS 
Memory Brd. for AT W/512K ... 325 

MODEMS 

300/1200 with software $ 59 

2400 internal with software 106 



STAR PRINTERS 

NX-1000 144cps NLQ $179* 

NX-1000 Rainbow(w/color) . . . 228* 
NX-15 120/30cps NLQ(wide) . . 299* 

NX-2400 170/57cps NLQ 349* 

ND-15 same but wide 379* 

NR-10 240/60cps NLQ 359* 

NR-15 same but wide 479* 

NB-15 300/100cps NLQ 699* 

NB24-10 216/72cps LQ 459* 

NB24-15 same but wide 569* 

10' Printer Cable 12* 

"with purchase of our computer 

A WIDE VARIETY OF OTHER PRINTERS AVAIL- 
ABLE CALL US ABOUT YOUR FAVORITE' 



VIDEO 

RGB Color 640 x 200 $184' 

EGA HiRes 640 x 350 379 * 

Multifrequency 926 x 580 622 " 

NEC MultiSync II (VGA) 702' 

EGA card w/CGA, Here 129 

VGA, EGA, CGA, Here, 132 col. 

with software 259 

Tilt and swivel base included. 
Video cable extender, 6' 9 

•Replaces standard monitor and includes 
the appropriate (CGA-EGA-VGA) video card 

KEYBOARDS 

5160 AT Style, 84 key $49 

5339 Deluxe AT style, 102 key. . . 69 
Keyboard extender cable, 6' 9 
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AFFORDABLE PRICE! 



40MB Clone 286 



The Finest AT Clone Yet! 



59 



r A l "with 
Q ^MS-DOS® m 

# &GWBASIC 1 
Extra 




Add $45 shipping 
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(ALL RAM 
TO SURCHARGE) 



Intel 80286 @ 10MHz - Wait States 
1024K (640/384) Motherboard. Comes 
512K standard. Additional 512K - $ 
80287 Socket. 
1.2MB Floppy Drive. 
1 44MB 3.5" Floppy Capability 
42.8 megabyte Seagate ST251 Hard Drive 
Combined Hard/Floppy Controller 
200 Watt Power Supply 
Hercules^ Compatible Monochrome Card 
HiResolution TTL Monitor (Green or Amber) 
LED's for Power, Turbo and Hard Disk Access 
Keyboard Lock. 

Clock/Calendar with AA Battery Backup 
i Enhanced 5339 Keyboard 
i 2 - Parallel Printer Ports, 
i 2 - Serial Ports (1 - Optional $29) 
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r Warranty 




• System Hardware Reset Switch on 
Front Panel. 

• 8 Slots. 

• FCC Class B Certified. 

• Fully Expandable. 

• Setup in BIOS ROM. 

• Novell Compatible. 

• PC-Write - QModem - ExpressCalc 
AutoMenu-HomeBase - MoneyMaster 
Find*** - Clone Utilities. 



This is the finest AT clone yet, and it's from Clone. It has 
features like real 1 0MHz (0 wait state RAM) speed. Boots at 6 
or 1 0MHz and you can switch speed on-the-f ly from the front 
panel or from the keyboard during the ROM based setup. 

The 42.8MB hard drive is already formatted and has an 
effective average seek time of 28ms. Dual internal fans with 



excess capacity keep the Clone cool even when all the slots 
are loaded. Our small size case takes much less room than a 
standard AT. 

You can own a Clone without risk. Our Satisfaction 
Assurance Period (SAP) lets you confirm suitability with 
your own applications. 



BUY A COMPUTER WITHOUT LEAVING YOUR CHAIR! 



Just pick up the phone and call us toll-free. Your American 
Express, MasterCard and Visa are welcome at no extra 
charge, as well as your check, money order or COD order. 
UPS will deliver right to your door. 

We sell Clones exclusively by mail. And there is a good 
reason why. You are buying the Clone computer at wholesale 
prices, direct from the manufacturer. We know more about 



your Clone than anyone, and it comes with an iron-clad 
guarantee that exceeds most other manufacturers' and we 
have been around long enough to enforce it. Our guarantee 
is backed by a reputation earned during years of experience 
in the mail order/manufacturing business. Think about it. 
Repeat orders come from satisfied customers. This makes us 
work very hard to get it right the first time. 

ORDER TOLL FREE! 



800-527-0347 



"Serving You Since 1980" 

Mon -Fri 9-7 Sat 10-3 Call from anywhere in the lower 48 states and Hawaii 

CLONE COMPUTERS • 2544 W. Commerce St. • Box 223957 
• Dallas, Texas 75222-3957 • Telex: 882761 • Fax:214-634-8303 
For information or technical assistance call 214-637-5400 

< 1988 by Clone Computers All rights reserved Prices and speci 
fications are sub|ect to change without notice Prices are in U S 
Dollars Payments must be in U S funds drawn on a U S bank All 
trademarks shown are the property of their respective owners 





Back to 

School 



Two new PCs, at 
$1,000 or less, make 
perfect accessories 
for serious (or not-so- 
serious) students. 

By DAVID De JEAN 



B 



'ack-to-school fashion 
trends aren't easy to spot this fall. Stone-washed ev- 
erything appears to be on the way out on college 
campuses, while Reeboks are still in style at junior 
highs. But one trend is certain: Apple's dominance in 
the student computer market is being challenged by a 
new breed of low-priced IBM-compatible PCs. 

A student's PC needs are a bit different from those 
of a home or office user. Low price is primary, but 
size is important as well. Because space is limited in 
dorms or bedrooms, a student should have a compact 
system. Color and sound capabilities will help keep 
younger users engaged, and 3V2-inch disks will stand 
up to rough treatment better than the 5 1 / 4 -inch 
variety. 

Two PCs that fit the bill particularly well are the 
Tandy 1000 HX from Radio Shack and the Dell Sys- 
tem 100 from Dell Computer. Each of these all-in- 
one systems is equipped with basic hardware (with 
room for some expansion) and comes bundled with 
an integrated software package. And they're priced at 
$1,000 or less. 

Tandy 1000 HX 

The Tandy 1000 HX has features that make it partic- 
ularly appropriate for younger students — and for 
first-time computer buyers as well. This model is 
available at some 7,000 Radio Shack outlets, so help 
is never far away— whether from home or campus. 
The compact unit is well suited to cramped quar- 
§ ters. The keyboard and system are combined in a 

case that's 14>/ 2 inches deep, 17 inches wide, and 
3 l A inches high and weighs 11 pounds. 

The 1000 HX has hardware features found on few 
other PCs. Foremost among them is the fact that 
MS-DOS is stored in ROM, which means that you 
can boot the machine even when the drives are emp- 
ty. The 1000 HX is also equipped with a multi voice 
| sound chip, a feature found in many Apple comput- 

ers but uncommon in PCs. The sound chip makes the 
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1000 HX especially well suited for entertainment and 
educational software such as Talking Reader Rabbit, 
a speech simulation program from The Learning 
Company. 

A more sophisticated user may be turned oil by 
some of the machine's idiosyncrasies, however. The 
joystick ports and earphone jack are great for games, 
but they don't make up for the nonstandard parallel 
printer connector and the lack of a serial port. Stan- 
dard PC add-in cards don't fit the 1000 HX. And for 
typing, the keyboard's touch and feel leave some- 
thing to be desired. 

The $699 version of the machine featured in the 
Tandy catalog is considerably underpowered, with 
only 256K RAM and one drive. But upgrading it is a 
snap, since you can easily reach the machine's card 
cage by removing the small plastic cover. A memory 
expansion adapter adds 128K of memory for 
$129.95, and $99.45 buys the additional 256K to 
bring the machine up to 640K. 

The 1000 HX comes with a 3 1 / 2 -inch disk drive 
that holds 720K, and there's room to add another 
internal disk drive ($169.95). If you want to use 5 1 /*- 
inch floppy disks, you can add a 360K external drive 
for $249.95. Software controls the two-speed 8088 
processor. 

The machine's ROM software offers inexperi- 
enced users an easy entree to Tandy's Personal 
DeskMate 2 software, which is included with the 
machine. 

Personal DeskMate 2 is an integrated, window- 
oriented package that features word processing, 
spreadsheet, file management, and telecommunica- 
tions programs, as well as calendar utility, a 16-color 
paint program that takes advantage of the 1000 HX's 
enhanced CGA graphics, and a music program to 
show off the sound chip. 

Having a computer to help with writing papers 
doesn't mean much without a printer. Tandy offers 
the DMP-131 ($399.95) with draft and near-letter- 
quality modes; it handles either tractor-fed paper 

or single sheets. 

With a CM- 11 color monitor ($399.95) and a 
monitor stand (a $29.95 necessity, because the sys- 
tem unit is too small to set the monitor on), the price 
of a complete 1000 HX system crests at approxi- 
mately $1,500. But if programs like Reader Rabbit 
are the primary focus of the user's interest, the basic 
machine and a monochrome monitor will come to 
less than $900. 



Dell System 100 

The brand new Dell System 100, like the Tandy ma- 
chine, is a one-piece unit with the keyboard attached 
to the computer case. It measures just an inch longer 
than the Tandy machine and is slightly heavier, at 
15V 2 pounds. A kind of cross between the 1000 HX 
and an IBM PS/2 Model 30, the System 100 comes 



with a monochrome VGA monitor, a 3»/ 2 -inch 720K 
drive, and room for a second 3 1/2-inch floppy drive or 

a hard drive. 

The System 100 is available only by mail order 
from Dell Computer in Austin, Texas. Dell compen- 
sates for the absence of local retail outlets by offering 
extensive telephone support and extended warranties 
and service contracts, with service available through 
the national Honeywell Bull organization. 

The System 100 is better suited for older students 
than the Tandy offering. It lacks the razzle-dazzle 
color and sound features available on the Tandy ma- 
chine. In fact, because the System 100 comes with a 
monochrome display, it won't run software that re- 
quires a color graphics adapter. 

But the basic machine comes much closer to the 
MS-DOS standard, with parallel and serial connec- 
tors and 640K of memory. It has an 8088 micropro- 
cessor that runs at three speed settings, up to a maxi- 
mum of 9.54MHz. Although it's hardly a power 
user's dream machine— it lacks a numeric keypad, 
for one thing— the System 100 offers plenty of com- 
puting power for word processing and even some da- 
tabase or number-crunching applications. The key- 
board is adequate for touch typing, and the 
monochrome monitor presents a crisp display. 

The System 100 comes with Microsoft Works, an 
introductory-level integrated package that includes a 
word processor, spreadsheet, file manager, spell- 
checker, and telecommunications program. Works is 
a solid beginner's package with plenty of online help, 
easy-to-use menus, and a pleasant screen display. 

Because the System 100 is more like a standard PC 
than the 1000 HX, it's more upgradable. Adding a 
card to the System 100 isn't easy— you must essen- 
tially disassemble the computer to do so. But the ma- 
chine contains two standard PC card slots, which 
opens the door to a world of add-ins. 

The System 100 is so new that final pricing has not 
been determined as this is being written, but Dell 
officials say the base system, with 64K of memory, a 
monochrome monitor, and one 3 1 /2-inch drive, will 
be in the $1,000 range, and a model with a 20MB 
hard disk will be close to $2,000. 

To round out the system, Dell offers a dot matrix 
printer with a near-letter-quality mode for $199.95. 

Heavy-handed typists may find that the monitor 
image jiggles up and down just enough to be truly an- 
noying. The obvious solution is a monitor stand. The 
$29.95 stand designed for the Tandy 1000 HX works 
fine for the System 100 as well. 

Although the base price of the System 100 is high- 
er than that of the 1000 HX, you need fewer addi- 
tional dollars to expand it. That makes the System 
100 a good student PC— the objective of which, after 
all, is higher education, not higher finance. E 



David Dejean is a senior editor of PC/Computing. 
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Learn by Video 




Computer 

Tutor 



Highest Quality Instructional Videos 

■ Complete Course from Basic to Advanced 
Commands 

■ Easy-to-use Concise Manual 

■ You Can Learn at Your Own Pace 

■ Split Screen Allows You to View Keyboard and 
Computer Screen Simultaneously 

■ Professional Video Production Offers 
Exceptional Visual Clarity 

The Training Solution 

■ Perfect For Individual Training 

■ Ideallv Suited for the Corporate Environment 

■ Excellent Support Aid for Stand-up Instruction 

JAZ packages are complete lessons starting with 
the very basic elements and progressing through 
the most advanced commands. 

Each package contains two VHS tapes with 3-4 
hours of training and an accompanying 
instructional manual which can be used with the 
tapes or independently. 

You mav purchase tapes individually without manual 
by specifying beginner or advanced at $54.95 each. 

Dealer inquiries welcome. 
30 day money back guarantee. 

Order Today: 

(800) 634-8855 

In California call 
(714) 557-8620 

or. Send $129-95 per package. 
Add $4.00 per package shipping and handling. 
($8.00 per package shipping to Canada.) 
Send $54.95 for individual tapes. (Specify 
beginner or advanced. ) 

Add $2.50 per tape shipping for individual tapes. 

($4.00 per tape shipping to Canada.) 

California residents add 6% sales tax. 

JAZ & Associates 

6951 Warner Avenue, Suite 425 

Huntington Beach, CA 92647 

Please indicate quantity and titles of desired 
packages and a phone number with all purchases. 
We accept: Checks. Money Orders, Visa and MasterCard. 

WordPerfect is a registered trademark of WordPerfect Corp 
Lotus 1-2-3 is a registered trademark of Lotus Development Corp. 
JAZ Computer Tutor is a trademark of JAZ & Associates 
Copvnghl 1988 JAZ & Associates 



Learning made easy 
with instructional 
videos 



The combination of a straight-forward visual 
presentation and a well written manual actually 
makes learning computer software interesting. JAZ 
Computer Tlitor Instructional videos should find 
wide acceptance and popularity." 
Dr. Leonard Weiner, President 
Comprehensive Development Resources 

JAZ Computer Tutor packages set new standards in 
instructional videos through high quality 
production, professional presentation and concise, 
step-bv-step procedures. Learning is made even 
easier with the additional support of a carefully 
formatted instruction manual that accompanies 
the video to make learning both logical and fun. 

CIRCLE NO. 238 ON READER SERVICE CARD. 



JAZ Computer Tlitor is currently used by: 

■ USAF ■ AT&T 

■ Exxon Chemical 

■ Ontario Cancer Foundation 

■ Fort Worth Childrens Hospital 

Current Packages Include: 

■ Introduction to Computers/DOS 3 3 $129.95 

■ Lotus 1-2-3 $129.95 

■ WordPerfect 4.2 $129 95 

■ WordPerfect 5.0 $129 95 



Individual Tapes 

■ Introduction to Computers/DOS 3 3 

■ Advanced DOS 3 3 

■ Beginning WordPerfect 5 

■ Advanced WordPerfect 5.0 



$54.95 
$54.95 
$54.95 
$54.95 






PC Warranties: 






T 



he old joke about com- 
puter warranties was that they were good for 50 sec- 
onds or for the 50 feet it took to carry the machine 
from the store to the parking lot — whichever lasted 
longer. But, borrowing a classic promotional tool 
from Madison Avenue, the computer industry now 
offers longer warranties on parts and service in order 
to boost sales. No one seems to be laughing anymore. 

Ever since Chrysler savior and warranty mission- 
ary Lee Iacocca began to espouse the virtues of ser- 
vice and buyer protection in 1981, corporate America 
has heeded his call. Ford and General Motors started 
offering warranty plans that competed with Chrys- 
ler's, and the Japanese automakers also followed suit. 
American companies that never would have dreamed 
of providing warranties suddenly made them avail- 
able. Even industries with long traditions of service 
suddenly improved their warranty plans. 

Now boneless-ham producers and self-help books 
tout money-back guarantees, and dishwasher and re- 
frigerator companies battle each other over who can 
offer better refund programs and appliance replace- 
ment plans. It's no wonder the computer industry has 
changed, too. 

Less than two years ago, most computer compa- 
nies offered consumers modest 90-day warranties on 
parts and labor. But as competition grew tierce and 
hardware became more dependable, many manufac- 
turers followed the lead set by Chrysler and other 
noncomputer firms. "Longer warranties are a trend 
today," says John Sullivan, vice president of market- 
ing for Leading Edge Hardware Products, the Can- 
ton, Massachusetts, computer manufacturer. "It's 
definitely one of the few areas where you can sepa- 
rate yourself from other companies." 

Today a one-year warranty on parts and labor, 
such as the one offered by IBM for its entire PS/2 
line, has become the industry standard. Compaq also 
offers one-year protection on all its models intro- 
duced after 1986; the Portable II and the original 
Deskpro come with only 90-day warranties. Dell 
Computer goes IBM one better with a 30-day mon- 
ey-back offer, a one-year warranty on parts, and a 



Lee Iacocca led 
the charge, but guess 
who's going to benefit? 
By JAMES POPKIN 

one-year, on-site service contract with Honeywell 
Bull. Last fall, Leading Edge topped them all by ex- 
tending its warranty on parts and labor to 20 months. 
Software manufacturers, meanwhile, have continued 
to cover program diskettes against defects in materi- 
als and workmanship for up to 90 days from the date 
of purchase. 

So what's new about these warranties, besides a lot 
of fine print? Should the length and scope of a war- 
ranty influence purchase decisions, or are the new 
guarantees simply more marketing mania? Just ask 
one Gavin Livingstone, a Berlin, Massachusetts, 
computer systems specialist and Example A of The 
Computer Buyer Who Didn't Ask Enough Ques- 
tions. Livingstone thought he was saving several 
hundred dollars last November when he purchased a 
PC-compatible motherboard from his favorite re- 
packager at a Boston-area garage that had been con- 
verted into a clone shop. He had bought a nonfunc- 
tional machine from a friend, and for $600 the 
repackager installed what he was told was an honest- 
to-goodness Everex motherboard. 

Livingstone in the past had been offered a one- 
year warranty on parts and service for machines he 
had bought from that same shop, and he assumed the 
motherboard carried the same coverage. He left the 
garage without inquiring about the exact terms. 

The next day, the machine started sending strange 
messages indicating that the BIOS (basic input/out- 
put system) wasn't properly linked with other com- 
ponents. Livingstone called the shop for advice. Lat- 
er, he took the case off the machine and discovered 
the source of his problems: a no-name Taiwanese 
motherboard was running the beast, not an Everex. 
Six months went by. Then things got really bad. The 
impostor clone began to whistle, beep, and demon- 
strate other forms of antisocial behavior. Back to the 
garage. As Livingstone explains, "The repackager 
took one look at the machine and said, 'I never told 
you that was an Everex motherboard. I can't warran- 
ty Taiwanese motherboards for more than six 
months.' Then he basically told me I was an awful 
customer with too many problems and he didn't want 
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to see me anymore." 

Livingstone's clone-buying experience was hardly 
typical. He learned the importance of written war- 
ranties the hard way— his replacement motherboard 
cost $255. But even worst case scenarios can be use- 
ful. His advice today: "Have a unit put together by 
one source and have them give you a warranty." 

Software can often cause even worse problems. 
Remember the 1985 lawsuit brought by James A. 
Cummings, Inc., a general contractor, against the 
Lotus Development Corporation? Cummings 
claimed that Lotus's popular 1-2-3 spreadsheet pro- 
gram had malfunctioned, causing his firm to under- 
bid a job. The case was dropped before it reached 
court, with Lotus insisting that operator error caused 
the problems. 

The upshot is that computer companies cannot be 
held liable for economic damages beyond the pur- 
chase price of the guaranteed product. In other 
words, a company president whose business suffers 
because he uses "virus-infected" or tampered-with 
software will likely be compensated with only a new 
diskette. Although some lawyers believe that similar 
lawsuits will inevitably be filed, warranties, for now, 
are still the best protection against hardware or soft- 
ware failure. 

Here, then, are a few more warranty tips: 

• Take advantage of the longer warranties of- 
fered by brand name manufacturers on new 
products. Many older-model IBMs and Compaqs 
are still sitting on store shelves, but 
buyer beware! The older models are, of course, older, 
and many still come with only 90-day warranties. If 
it's extra protection you're after, consider buying 
your computer hardware or software with an Ameri- 
can Express card. American Express will double the 
length of the warranty on almost any product (except 
automobiles) for up to one additional year. 

• Deal only with reputable mail order houses 
that back manufacturer warranties with their 
own service agreements. Often mail order houses 
offer the lowest prices for computer hardware, but 
most brand name manufacturers consider such pur- 



chases unauthorized, "gray market" buys. IBM, for 
instance, refuses to honor the warranty on any prod- 
uct not bought directly through IBM or an autho- 
rized dealer, so mail order purchases can be risky. "If 
you buy a gray market good and the seller goes out of 
business, you may be left with no warranty rights," 
warns computer industry lawyer Lee Gesmer of Bos- 
ton firm Lucash, Gesmer & Updegrove. 

• Buy locally, if possible. A familiar face can 
help get a warranty extended a few weeks beyond the 
expiration date, and a seller you know will be more 
likely to exchange a problem computer rather than 
repairing it piece by piece. "I don't suggest people 
buy mail order clones," says Brian Camenker, execu- 
tive director of the Boston Computer Society's 
16,000-member IBM PC user group. "Even if they 
offer warranties, they're more trouble than they're 
worth. I suggest people buy from local stores, and 
don't leave the store until the PC works. That alone 
will save you most of your troubles." 

Of course there are always exceptions, such as the 
Austin, Texas-based Dell Computer Corporation. 
Although Dell sells hardware primarily over the 
phone, its built-in, on-site service contract eliminates 
many potential hazards associated with servicing 
mail order computers. The golden rule when buying 
out of state is to know your seller. Local computer 
societies are often a good resource for learning about 
the reputations of discount dealers. 

• Choose a warranty that suits your computer 
needs. If you expect to leave your com- 
puter on all night, every night, or if your fingers work 
a keyboard with all the delicacy of a jackhammer, 
find the longest warranty going. If you can't afford 
any computer downtime, pick a warranty that will 
provide at-home or at-work service. Under current 
law, these warranty extras may be the only protection 
you have against a one-time catastrophic 
computer breakdown. And above all, choose your 
products carefully. m 



James Popkin is a Washington, D.C.-based freelance 
writer. 
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TOPS 

the WonderLAN 



TOPS lets PCs and Macs 
juggle files with the greatest 
ease, at the least expense. 
By JIM RODGERS 



of 



Local area networks are hard to install, right? And 
tricky to use. And expensive. And you'd better buy 
the right kind of network for the make of personal 
computer you have, because mixing different PCs on 
the same network is either difficult or impossible. 

One LAN system gives the lie to these assump- 
tions, by making it fast, easy, and cheap to connect 
IBM PCs and compatibles running under MS-DOS, 
Apple Macintoshes running under Apple's System- 
Finder duo, and even Sun workstations running un- 
der Unix. The resulting system is highly satisfactory 
in areas that really count for small- to medium-sized 
businesses— simplicity, reliability, transparency, and 
ease of use— though it requires substantial compro- 
mises in the speed of transfers. 

That LAN— the "VolksLAN," as some have 
tagged it— is TOPS, developed by Centram Systems, 
now a part of Sun Microsystems. 

If you've got more than one computer in your 
home or office, you probably find yourself toting 
floppies from machine to machine. That kind of flop- 
py Frisbee— also known as SneakerNet— gets old 



fast. A LAN is a better way to provide easier access 
to data. Plus it lets several computers share a costly 
resource, like that laser printer you've had your eye 
on. LANs may also offer an easy, free internal elec- 
tronic mail system. And a LAN — at least, the right 
LAN — can help overcome some of the incompatibil- 
ities of the mix-and-match machinery that seems to 
be the norm in most small businesses. 

For many users, TOPS is the right LAN. 

TOPS is called a distributed file server network, 
which means you don't have to dedicate one of your 
computers solely to running the network. Nor do you 
have to assign someone to be the network adminis- 
trator — and thus make everyone else suffer his or her 
whims and absences at crucial moments. 

The name TOPS is an acronym for transcendental 
operating system, although Centram's founders wise- 
ly decided not to play up the transcendental angle 
(see sidebar). No sense tagging an eminently practi- 
cal and elegant product with the baggage of mysti- 
cism, they decided. 

But transcendental is a good way to describe what 



TOPS does. It transcends the differences between 
operating systems on various computers. That not 
only makes for easier installation; it also means users 
of those disparate computers don't have to learn 
about each others' systems in order to use files resid- 
ing on the hard disks in each others' computers. You 
don't have to know PC-DOS to use files from a PC's 
hard disk on your Mac, for example. Once TOPS is 
installed and remote files are mounted, or identified 
to your computer, you can do everything with those 
files you usually do with your own files, just as if they 
were on a disk in your machine. 

Though you're currently limited to combining 
Macs, PCs, and such Unix machines as Sun's scien- 
tific/technical workstations on a TOPS network, 
that's actually not much of a limit. And now that 
TOPS has become part of Sun Microsystems, the 
TOPS world will broaden — because Sun plans to 
make the network NFS compatible. 

NFS stands for network file system, Sun's pro- 
posed standard for transparent file operations among 
computers running any disk operating systems. Ver- 



sions of NFS are already in use, for example, for Vax 
minicomputers running the VMS operating system 
and for Prime superminicomputers. 

Although you may not currently have plans to in- 
stall a cluster of Vaxes in your office, it's nice to 
know that TOPS gives you the option. Certainly, the 
many companies that need to move files from Vaxes 
to Macs and PCs will be standing in line the day NFS 
compatibility arrives for TOPS. 

Gearing Up for Networking 

For Macintosh users, TOPS is primarily a software 
purchase. Every Mac that Apple has built includes 
the AppleTalk networking system — itself codeve- 
loped by TOPS founder Nat Goldhaber— and TOPS 
uses that connection. To the Mac user, TOPS soft- 
ware appears as a desk accessory. The TOPS-Mac 
software package can be installed with extraordinary 
ease. 

You'll also need to connect a TOPS adapter to the 
AppleTalk connector on Macs or install a network 
card such as the TOPS FlashCard on PCs and Suns. 
And you may need some special printer interface 
software if you want to drive a PostScript printer, 
such as the Apple LaserWriter, from IBM PCs and 
Sun workstations running older programs that don't 
know about the LaserWriter. 

Physically connecting the computers is easy. For 
example, four computers and one LaserWriter would 
each have a TOPS adapter plugged into their Apple- 
Talk connectors or an AppleTalk card installed in 
the PCs. LocalTalk cables from Apple or standard 
telephone extension cables — the kind with the mod- 
ular plastic plugs called RJ-1 1 connectors — plug into 

The TOPS installation routine 
for PCs allows you to make 
files available to other users 
automatically. 

the adapters. Those cables can run up to 1,000 feet 
between machines. 

Once the hardware adapters and cables are con- 
nected, installing the TOPS software on a Macintosh 
is easy. TOPS comes with an installation program 
that not only puts TOPS into the little Apple menu 
in the upper-left corner of your Mac's screen, but 
also slips the needed startup files into your System 
folder, lets you know that you must restart your com- 
puter before TOPS takes effect, and even handles 
subsequent updates of TOPS for you automatically. 

Jim Rodgers is a science and technology writer based in 
Palo Alto, California. 



Installing TOPS on the PC is almost as simple. But 
in the DOS world, installation programs are already 
commonplace — largely because software installation 
on PCs is often so much messier than the drag-an- 
icon-onto-your-disk routine common on Macs. The 
TOPS installation routine for PCs and compatibles 
asks a series of questions, then modifies your Autoex- 
ec.bat and Config.sys files in accordance with your 
answers. It can set things up so you automatically 
make files available to other users on the network, 
and it can automatically put you into the TOPS 
menu when you boot up your machine, if you prefer 
dealing with a menu rather than typing commands at 
the DOS prompt. 

On the PC, of course, there's also hardware instal- 
lation to deal with. The AppleTalk card you'll install 
to run TOPS can conflict with other add-in cards in 
your machine. The TOPS manual outlines the po- 
tential conflicts clearly and suggests remedies, so if 
you encounter a problem, you'll probably find every- 
thing you need to resolve it there. 

At Home on the Mac 

Using TOPS on the Mac is a delight. TOPS an- 
nounces its presence by turning the Mac's cursor into 
a spinning top. A TOPS dialog box, which allows you 
to copy files from one volume on the network to any 
other or to mount remote files so that you can access 
them exactly as if they were on a local drive, needs 
no manual. Anyone even casually familiar with the 
Mac will feel right at home. 

TOPS on the Mac is also forgiving. If you forget 
to mount a remote volume before you start your ap- 
plication, you can call up TOPS, mount it, and 
proceed. 

PC Snags 

On the PC, things aren't quite so simple. If, for ex- 
ample, you forget to mount a volume before you start 
your application, you'll have to drop back to the 
DOS prompt, do your mounting, and then return to 
the application. Although TOPS is implemented 
through the terminate-and-stay-resident facility of 
DOS that so many pop-up programs use, TOPS it- 
self does not pop up, spin into view, or do anything 
else that might help you quickly mount your remote 
files if you forgot to do so beforehand. 

In fairness, TOPS is no worse in this regard than 
most other PC networks. In fact, TOPS comes with 
your choice of command-driven or menu-driven 
control, while 3Com's PC network software, for in- 
stance, makes menus an extra-cost option. 

And the TOPS menus for PC users are well de- 
signed. Commands are easy to locate, and it's possi- 
ble to do all that mounting and unmounting of vol- 
umes with the cursor and Enter keys. 

TOPS can pose some other problems for the PC 
user. It takes a considerable amount of memory away 
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The Early Days: Making TOPS Spin 



We visited Cen- 
tigram's former offices 
in Berkeley to find out 
more about Nat Gold- 
haber, the man behind 
TOPS. 

We knew that his par- 
ents were physicists, that 
he had practiced tran- 
scendental meditation and 
studied throughout the 
world with the Maharishi 
Mahesh Yogi, and that he 
had been a Pennsylvania 
state government official. 

The picture of Gold- 
haber that developed 
when we talked to him is one of a 
man who will try anything. He attri- 
butes his ability to jump into new 
projects and learn new skills on the 
fly to his experiences with TM. 

He ventured into microcomputer 
software with no previous experi- 
ence, figuring there was money to 
be made by linking PCs with larger 
machines. After failing to get a small 
firm to develop the network for him, 
Goldhaber turned to his TM con- 
nections. He knew a man called 
Flash, who had, like himself, trav- 
eled with the Maharishi and back in 
the 1970s had built his own comput- 
er from an 8080 microprocessor. 
Goldhaber persuaded Flash to write 
a network operating system called 
The Web. 

The Web embodied Goldhaber's 
conviction that a network should be 
decentralized. His concept followed 
the way people share information in 
an ad hoc, flexible manner, with no 
central administrator. 

The Web was a marvel: a fully 
distributed file server, plus electron- 
ic mail, all in a little over 6K. Gold- 
haber figured that with such tech- 
nology and a million-dollar deal 
with Kaypro, which was going to 
distribute The Web with every Kay- 
pro 10, Centram had it made. But 
the Kaypro deal was thrown into lit- 
igation, and technology was rapidly 




moving beyond CP/M. 

Goldhaber and Flash met with 
Steve Levinger at Tandy. But 
Tandy's interests lay in linking its 
line of microcomputers running five 
different operating systems. Al- 
though no deal materialized, Le- 
vinger set Centram's course. In late 
1983 Goldhaber and Flash set out to 
link multiple operating systems. 

At the same time Goldhaber tried 
to sell the network. He set up a se- 
ries of meetings with Hewlett-Pack- 
ard. Not until Goldhaber met with 
the HP VPs for the sixth time did 
they tell him, "We can't really do 
anything with you because your 
product doesn't exist yet." 

Nevertheless, something came 
out of those meetings: the sugges- 
tion that Goldhaber take a look at 
the new computer from Apple, the 
Macintosh. The Mac had built-in 
network hardware, but no network 
software. 

Goldhaber went to Apple to pick 
up the AppleTalk specifications and 
talk to the Apple evangelists. But no 
deal — until Apple's Ken Sito saw 
the networking software (now called 
TOPS, for transcendental operating 
system) running on a PC and a Mac 
at the 1984 Comdex. 

On a 15-foot table in one of the 
dozens of Apple conference rooms, 
Goldhaber and Flash showed what 



they could do: essentially, type 
"Hello" on the PC and make it ap- 
pear on the Mac. 

Then Goldhaber showed the 
demo to Steve Jobs. Goldhaber 
waited. Jobs scowled. 

"This is just Maze Wars," Jobs 
pronounced, referring to a multiple- 
player game Apple programmer 
Bert Sloane had put together. With 
that, he stormed out, with John 
Sculley in tow. 

About 15 minutes later, Jobs and 
Sculley came back and asked, "Can 
you do that again?" 

When he saw TOPS in action 
again, Jobs smiled and said, "Wow, 
that's really far out." 

The following week Jobs asked 
Goldhaber how much he wanted for 
Centram and TOPS. The deal never 
went anywhere. Instead, they ver- 
bally agreed that Centram would 
develop Apple's network operating 
system. When Steve Jobs was 
ousted and Apple reorganized, the 
deal evaporated. 

Apple's pullout didn't topple the 
dream, though. Venture capitalists 
were interested. David Cole, former 
head of Ashton-Tate, and his part- 
ner, legendary lawyer Miles Gil- 
burne (who put together many of 
the computer industry's big deals, 
including the ones that sold Frame- 
work to Ashton-Tate and Hal to 
Lotus), invested in Centram and 
TOPS. The Cole-Gilburne fund re- 
couped its investment many times 
over when Centram was sold to Sun 
Microsystems. Now Goldhaber 
himself is a venture capitalist with 
the Cole-Gilburne fund. 

Looking back, Goldhaber says 
TOPS eventually found success be- 
cause, like PCs, it's democratic, al- 
lowing people to share resources 
freely and transcending the need for 
a technical autocrat. Actually, 
TOPS is what PCs are all about: 
personal autonomy and creativity — 
like Nat Goldhaber. 

— Kevin Strehlo 



PC/ COMPUTING 



SEPTEMBER 1 9 8 8 * 169 




A UNIQUE 
CREATIVE TOOL 
THAT'S A SNAP 
TO LEARN AND 
EVEN EASIER 
TO USE 



If you can type, you can 
master Scenario ! 



Compose a letter, 
a poem, or any 
document you wish. 
Your computer will 
do the talking. 



Integrate color, 
animation, scientific 
characters, as well 
as sound and rythm. 




from other applications — so much, for example, that 
you shouldn't plan to run a program such as Aldus's 
PageMaker along with the TOPS network software. 
The PC PageMaker 3.0 manual warns that perfor- 
mance suffers when you have less than 550K of 
memory for Windows and PageMaker to share. 

That's no joke. With TOPS active, PageMaker 
creeps along. That means, of course, that if you're 
doing something silly like bringing in Illustrator 88 
graphics files from the Mac for placement in a PC 
PageMaker publication, you'll have to shut down 
PageMaker, copy the file across the network to a lo- 
cal PC disk, and then restart PC PageMaker. It's bet- 
ter to use a DaynaFile, an external add-on floppy 
disk drive unit for Macs that allows them to read 
IBM PC files; or one of several hardware and soft- 
ware combinations, such as MacLink, that carry files 
from Mac to PC via RS-232 connections. 

In most cases, if you follow the more normal route 
of writing on the PC (a great word processing com- 
puter) and handling desktop publishing on the Mac 
(a great graphics computer) you'll be able to work 
without missing a beat. Assuming you have 640K in- 
stalled in your PC, you'll have plenty of memory for 
TOPS, your favorite RAM-resident utilities, and the 
word processor of your choice. 

Translation Problems 

Because TOPS crosses the Mac-PC boundary, many 
TOPS users will need to translate files. (For more 

information on sharing files be- 
tween PCs and Macs, see "On 
Speaking Terms: PC-Mac Con- 
nectivity," by Cynthia Harriman, 
in this issue.) In many cases, the 
application software will handle 
that translation automatically. 



Throughout the DOS version of 
TOPS, you'll find menus that list 
both instructions and 
descriptions of the options. 
Enter, Esc, and Ctrl-Q work 
the same way in all menus. 





No programming 
required 

Run time-FREE 



IBM/PC Compatibles, 
Tandy 1000 J84K. 
Price: $39.95 



Available throughRadio Shack's 
Express Order Program and through 

TECHBYTE (USA) 
217 South Union St., Burlington VT 
1-800 361-4993 
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Vour current environment uill be written 
to a batch file called 'TOPSTART.BAT' in 
the root directory 'C:v' . 
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Server Uti 1 ities 



Quit 



MENU INSTRUCTIONS 

Select a Conmand using the space bar, up arrou, doun arrou or first 

letter of the Cownand . 
<ENTER>- Invoke a selected conmand. 



<ESCAPE> Return to the previous windou. 



<CNTRL-Q>- Exit to DOS 
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If, for example, you write using the Mac version of 
Microsoft Word, and someone else edits your work 
using Word on the PC, you won't have a problem. 
The Mac version of Word can read and write a PC 
file, allowing an editor free rein over the text on the 
PC, including the specification of typefaces, sizes, 
and styles. When you later double-click on the icon 
of that edited file on your Macintosh, eager to see 
v/hat the editor has done, Word automatically trans- 
lates the file back into Mac format. (TOPS can 
write-protect the edited Word file as well, so you can 
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MENU INSTRUCTIONS 




Select a Command using the space bar, up 

letter of the Command. 
<ENTER> Invoke a selected command. 


arrow, down arrou or first 


<ESCAPE> Return to the previous window. 


<CNTRL-Q>- Exit to DOS. 



A REMARKABLE 
SET OF TOOLS 
FOR CREATING 
OUTSTANDING 
PROGRAMS 

Now you can transform 
ideas into innovative 
programs that: 



TOPS considers each computer 
on the network — microcomputer, 
minicomputer, mainframe, or file 
server— as a "volume." You can 
list the volumes and "mount" 
remote ones. A mounted volume 
is "local"— it acts like another 
part of your own computer. 



read it but not change it.) 

Sometimes application pro- 
grams can't trade files, though, 
and you'll need to translate 
them. For example, if you have 
an ordinary ASCII text file on 
the PC — perhaps some informa- 
tion you downloaded from MCI 
Mail— and want to use it on the Mac, you'll need to 
translate it into a Mac text file. If you don't, the end 
of each and every line will have a little box that you 
will have to remove manually. Fortunately, TOPS 
will handle this automatically if you simply hold 
down the Mac's Option key when you select the 
Copy command to move the file across the network 
to your computer. 

Sometimes you need more than simple transla- 
tion—which is why TOPS for the Macintosh comes 
with file translators. The file translation program will 
look familiar to anyone who has used DaynaFile or 
MacLink, because TOPS simply uses a modified ver- 
sion of the same translation package that those files 
use. 

The translations work well. If a WordStar 3.2 file 
is translated into MacWrite (for use in MacWrite, 
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Use your own 
fonts and create 
animation. 

Set a program to 
music. 



Simulate sounds 
and voice. 



Illustrate and color 
your texts. 
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Work-station 





A TOTAL CREATIVE 
ENVIRONMENT IN 
WHICH TO DEVELOP 
STATE-OF-THE-ART 
PROGRAMS 



Combine and 
link seven editors 
and a set of utilities 
to produce sophisti- 
cated, interactive 
programs using: 

Simulations 

On-line help 

Animation 

Dialogue 

Answer judging 

Video 

Scoring 

Tracking 

Music 

External MS DOS 
software 




Word, or any other Mac word processor, all of which 
can read MacWrite files), for example, the format- 
ting will remain intact. 



Sharing 

TOPS also offers a good way for network users to 
share a printer. If your PC software doesn't support 
PostScript printers, you can use its companion prod- 
uct, NetPrint, which will translate into PostScript 
format the output from any program that prints to an 
Epson FX-80 printer. As a result, you'll get crisp 
text, but the same old coarse PC graphics we've 
grown used to over the years. If you want the high- 
quality graphics made possible by PostScript, you'll 
have to switch to software that supports PostScript 
directly. 

NetPrint also handles print spooling on the PC. 
Print spooling saves you from waiting around if 
there's a queue for the printer. Your file is written to 
disk and then automatically output later when the 

printer is free. 

TOPSpool handles this task on the Mac, and it can 
be an important time-saver. Of course, the latest 

Macintosh operating system, 
MultiFinder, includes a back- 
ground printing option, which 
makes TOPSpool somewhat re- 
dundant. But TOPSpool works 
without MultiFinder, and some- 



Mount a remote laser printer as 
"local," add NetPrint (a product 
for spooling and PostScript 
translation), and then any 
computer on a TOPS net can 
drive a PostScript printer. 



TOPS : Client Utilities 



Client Utilities Menu 

See all the Print Servers on the net, 
all the Printers aua ilable on a Server : 
you can Mount an available Printer. 



Client Utilities 



File Servers 
Uoluroes Mounted 



Mounted Printers 
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IBM/PC Compatible*, Tandy 
1000, 384K, BCD card for video 
interactivity. 

Price: $489.95 



MENU INSTRUCTIONS 

Select a Conmand using the space bar, up arrow, down arrow or first 

letter of the Cownand 
<ENTER> Invoke a selected comnand. 

<ESCAPE> Return to the previous window. <CNTRL Q> Exit to DOS 



times the clutter of the MultiFinder desktop is better 
avoided. 

Although problems with TOPS on the PC are small, 
forgivable, and perhaps unavoidable in 640K, there 
are some surprising omissions. Its lack of an internal 
electronic mail module, for example, is especially 
disappointing. 



Available throughRadio Shack's 
Express Order Program and through 

TECHBYTE (USA) 
217 South Union St., Burlington VT 
1-800 361-4993 
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If all you're doing with the program is copying 
files from the PC to the Mac or vice versa, such soft- 
ware-only products as Microsoft Mail or InBox 
might be better e-mail choices. All you'd do to send a 
file is attach it to a note and "mail" it — actually easi- 
er than the coordination required to "publish" a vol- 
ume on a TOPS network — and then tell the person 
to whom you're trying to send the file that the what- 
chamacallit file is now available in that volume. 

And TOPS is probably not the best choice for 
heavy multiuser database or accounting applications, 
nor for any application requiring heavy network traf- 
fic. This reflects the generally slower throughput of 
TOPS, which is its most important limitation. This 
restriction is less severe if you're running an all-PC 
TOPS network using TOPS FlashCards. The Flash- 
Card can run on an AT in an enhanced mode at 
transmission speeds approximately three times faster 
than standard AppleTalk. Regular AppleTalk might 
seem adequate; 230K baud is about 200 times faster 
than a 1200-baud modem and slightly faster than ac- 
cess from a local floppy. But when you start divvying 
up that transmission capacity among several users, 
productivity plummets. 

One Bay Area copy center rents time to its cus- 
tomers on four Macs and a LaserWriter connected 
by TOPS. To eliminate the trouble of checking out 



software to each customer, copy center employees 
mount a password-protected TOPS volume for cus- 
tomers. At times, as many as four renters may be run- 
ning application software simultaneously over the 
network. Things get noticeably slower under that 
kind of workload. 

At TOPS Speed 

When only one person is using the network, access 
through TOPS is actually slightly faster than local 
floppy access. But when three or four users of Word, 
PageMaker, and Illustrator, for example, are all 
clamoring for files resident on other disks across a 
TOPS network, the pace slows to a near crawl. It's 
no fun to have to wait five seconds for your Mac's 
pull-down menu to appear because the person next 
to you is rotating an encapsulated PostScript file. 

It's unfortunate that TOPS has no internal elec- 
tronic mail facility and that it consumes so much of 
an IBM PC's limited memory. But it's still very much 
worth a look for those more interested in simplicity, 
practicality, and economy than in state-of-the-art 
techno-wizardry. 

As Centram founder Nat Goldhaber declares, 
TOPS can put the true power of a LAN on your 
desktop, instead of in a remote file server controlled 
by a similarly remote technocrat. E 



A BREAKTHROUGH IN 

REMOTE ACCESS WITH 

UNMATCHED SPEED! 




UNBEATABLE 

POWER. . m providing background 

communications, dial back security, high speed 
file transfers, remote printing, file access 
security, color and graphic support, session 
recording, billing log, unmatched compatibility 
and more. 



SOFTWARE. . . ving you the fastest screen updates 

of any remote access communication package, faster than 
Carbon Copy Plus and Close-Up 



on the market 



THE BEST VALUE . . . 

Compare prices and save big! For support and control of 
remote PCs and LANs. CO/SESSION outperforms the 
competition and saves you more in the process. 



IRONCLAD GUARANTEE ... 

just try CO/SESSION v and see for yourself how good 
we really are. If within 30 days you are not satisfied that 
CO/SESSION ' is twice as good as the competition, 
we will refund your money in full. 



CALL TODAY 
OR VISIT YOUR NEAREST DEALER 



TRITON TECHNOLOGIES. INC 
146 MAPLE AVE 
RED BANK. NJ 07701 



(201) 741-3232 
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Designer 
XyWrite 

Xy Write III Plus 
is the easiest of 
word processors 
to customize. 
Here's how. 

By STEPHEN BANKER 



The legendary AJ. Liebling used to boast that he 
could write better than anyone who could write fast- 
er, and faster than anyone who could write better. 
Lots of people are proud of their writing. A few are 
competitive about it. But only professionals worry 
about speed. 

If Liebling — a larger-than-life writer whose opin- 
ionated, elegant prose appeared in the New Yorker — 
were alive today, he'd go for XyWrite III Plus. Not 
only is it the favorite word processor of his modern 
journalistic counterparts, but it addresses his con- 
cerns. The program is nicknamed "Speedy" for its 
rapid saves and retrieves, for its ability to flash 
through long documents, and for its nearly instanta- 
neous formatting. 

Liebling would be as susceptible as any of us to the 
love-hate relationship that often develops between 
writer and word processing software. When PC Maga- 
zine, for example, extended its Editor's Choice garland 
to XyWrite last January, it noted: "It's also known for 

being difficult to 
learn. . . . The program's al- 
You can set screen most entirely command-driv- 
colors by writing en structure means that be- 

codes into your coming a proficient user 

XyWrite printer requires a good deal of thumb- 

driver. Here the ing through the manual." 

normal mode, or MD It's true that XyWrite is 
NM, is green. more standoffish than many 



word processing programs. You have to type in 
commands rather than pick them from a menu. 
That means you must either remember them or look 
them up. 

Blame it on the rampant machismo of the design- 
ers, a couple of superbrains who used to boss minis 
and mainframes around. Having come from the 
Atex Corporation, producers of software for hun- 
dreds of newspapers and magazines, they made sure 
their new product would mesh with the publishing 
industry. 

But they didn't give much thought to making it 
easy. According to the "Mousemaster" (about 
whom more later), if XyQuest were in charge of the 
U.S. mail, it would design the most brilliant and in- 
novative routings in postal history, then insist that 
people deliver their own letters. 

Once you get past a certain intellectual aloofness, 
though, you can't help being impressed with Xy- 
Write's beauty and, yes, simplicity of design. Xy- 
Write is meant to be — and is — the ultimate word 
processing program for the person who can't com- 
pose a note to the babysitter without wondering how 
it will play in a thousand years. (Should I say, 
"There's ice cream in the refrigerator" or "Have 
some ice cream; it's in the fridge"?) 

In addition to its high speed, XyWrite is profi- 
cient at footnotes, tables of contents, indexes, and 
more. And a few of its less-known, delightful, even 
quirky features are of special interest to wordsmiths. 

XyWrite is the easiest of all word processors to 
customize. Call the keyboard, printer, or startup 
(configuration) file to your screen and hack away at 
it without ceremony, protocol, or conversion. I 
chose to set up XyWrite with dark letters on a light 
background, similar to a Macintosh display, only 
bigger. I also chose a steady (nonblinking) cursor. I 
elected not to turn on XyWrite's automatic spell- 
checker, with all its beeps. 

I did toggle on the unusual automatic uppercase 
feature, which capitalizes any letter following a pe- 
riod, a question mark, a carriage return, and so 
forth. Occasionally, it's a bother (e.g., e.G.). But it's 
as addictive as word wrap. 

Redlining is a trendy feature that allows you to 
change a document — to edit it — without destroying 
the original material, including the parts you mark 
for deletion. Your additions appear in a distinctive 
color; your deletions of the original text remain on 
the screen in reverse mode. That way, all your 
changes are tentative; you can later implement or 
discard them easily. Or one editor can make redlin- 
ing changes, and another can review them against 
the original. Several other word processors offer 
redlining, but XyWrite's is especially well designed 
for writers and editors who don't want to waste time 
switching modes or screens. 

Everybody knows about insert and overstrike; 



XyWrite goes one better with word overstrike. Acti- 
vate this default setting and your keystrokes will re- 
place existing characters until you run into a space 
or a punctuation mark, at which point the program 
reverts to insert, pushing existing copy to the right. 

Another convenience is truly ingenious. As a 
street reporter for years, I developed my own short- 
hand. Simple stuff: bee for because, pov for point of 
view, etc. Now, with XyWrite, I call a file named 
Pers.spl to the screen and enter my personal abbre- 
viations, acronyms, and mnemonics — a couple of 
hundred of them — followed by what they stand for. 
There's no trick to it; you just type them in and save 
the file. 

Then, for example, I type: "i shd hv bn in ny in 
aug." It comes out: "I should have been in New 
York in August." The longhand version is on the 
screen immediately — a real boon when I'm fighting 
a deadline or trying to take notes on the telephone. 

Incidentally, I define the lowercase i as a capital 
letter when it has spaces on both sides, so I seldom 
have to use the shift key at all. In the illustration 
above, / is capitalized automatically because it starts 
a sentence, but it would have been capped anyway. 

You don't have to learn new commands with 
XyWrite. All you do is tell the program the ones 
you're used to. And you needn't buy a package of 
macros for that purpose. A useful book, XyWrite 
Made Easier, includes instructions for converting to 
WordStar commands. 

For that purpose, or anything similar, you simply 
call the keyboard file to the screen. It presents a 
picture of the keyboard with a number on each key. 
Paging down, you see tables for Normal, Ctrl, Alt, 
Shift, and so forth. Go to the appropriate table, find 



Redlining shows text changes while preserving the 
original. Here additions are white, notes are red, and 
deletions are in reverse. 
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FINALLY, A REAL MAINFRAME PRINT SPOOLER 
FOR YOUR IBM PC OR COMPATIBLE 



If you spend part of your PC 
time running applications. Part 
of it printing. And a lot of time 
waiting . . . 

Imagine a program that prints 
up to 10,000 pages while you run 
applications. 

PrintQ does that. And more. 

It's the first really complete 
print spooling subsystem for 
your PC. And your biggest time 
saver ever! 



HOW PrintQ WORKS 

Run your application programs 
as usual, but instead of stop- 
ping after the print command, 
keep right on computing! 
PrintQ intercepts the docu- 
ments bound for the printer, 
spools them to disk, then prints 
them according to your com- 
mands. 

NOT COPY 
PROTECTED 



For users of IBM, 
PC, AT, XT, PCjr and 
most IBM compatibles. 




I, 




Dealer Inquiries Invited 
Corporate Licensing Available 
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"Pop up " status display lets you monitor and 
control document printing at any time. 



WITH PrintQ YOU CAN . . . 

• Re-start printing from any page. 

• View documents on screen with 
or without printing. 

• Print up to 255 copies auto- 
matically. 

• Save reports for reprinting. 

• Minimize form changes. PrintQ 
groups similar documents. 

• Print in order of priority. 

• Simplify forms alignment. 

• Work while printer is down. 

• Copy reports to ASCII files. 

• Control from within a batch file. 

• Use any printer (including laser). 

• No program modifications re- 
quired. 

. . . AND MUCH MORE. 



Using PrintQ could become 
very addicting, and users may 
never want to go back to ordin- 
ary printing again. 11 

- PC Week 



FULLY GUARANTEED 

Use PrintQ. If you're not con- 
vinced PrintQ saves time, in- 
creases productivity and en- 
hances printer function, return 
it within 30 days for a full re- 
fund. 

Order now and you'll receive 
the PrintQ disk, complete easy 
to understand documentation, 
and the Quick Start Card which 
will have you reaping the bene- 
fits of PrintQ in seconds. 



Call toll-free or mail 
the coupon to order now. 

1-800-346-7638 

In New Jersey Call 

201-584-8466 

Same day shipping 
on phone orders 
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=^==#1 Software Directions, Inc. 1572 Sussex Turnpike, Randolph, NJ 07869 

"V^" iji Rush me PrintQ for just $89, which includes postage and handling (Canada — 
X JCj >3 • add $ 10; Foreign — add $20). If I'm not convinced PrintQ saves time, increase- 
es productivity and enhances printer function, I'll return it within 30 days for a full refund. 



Name 



Company. 
Address . 
City 



State. 



Zip. 



O Check enclosed. 

Acct. No. 



□ Visa 



EH MasterCard 
Exp. date. 



□ AmEx. 



Signature. 



Phone #_ 



NJ residents add 6% sales tax. 



J 



IBM is a registered trade mark of International Business Machines Corporation. 



Tecmars MicroRAM™ 

for the PS/2™ 

comes with up to 

8MB of RAM, simple 
"5 -keystroke" installation, 
OS/21 EMS 4.0, DOS and 

XENIX compatibility 

optional I/O ports, 
Models 50, 60 and 80 



compatibility and 

save $200* in change! 



Here's Micro Channel™ memory 
of-the-line features at a bottom-line price 
course, it's from Tecmar, the real leader 
memory for the PS/2. 

We know the Micro Channel. We 
were the first to introduce and ship 
an 8MB Micro Channel board. 
We were the first to offer Model 80 
compatibility and LIM EMS 4.0 
compatibility. That's proven 
performance. 

And our features stack up high. Like our 
I/O modules that give you the choice between dual serial or 
parallel/serial ports. They attach to the board for a total, single- 
slot solution. And since they're optional, if you don't want 
them, you don't pay for them. 

Buy smart. Buy the best. Buy MicroRAM. And count your 
change. Call us now for more information at (800)624-8560. 

' Based on March 1988 price comparison between Kb MicroRAM and Orchid Technology's 
RamQuest™ Extra. 




TEQkMR 
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Tecmar, Inc., 6225 Cochran Road 
Solon, Ohio 44139-3377, (216)349-1009 



MicroRAM trademark of Tecmar, Inc. ; PS/2 and Micro Channel trademarks of International Business Machines Corp. ; OS/2 trademark and XENIX registered trademark of Microsoft Corp. \ RamQuest trademark of Orchid Technology. 
©Copyright Tecmar. Inc.. a subsidiary of Rexon. Inc.. 1988. All rights reserved. 
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A mouse lets the cursor flit about the document 
as quickly as a pencil point. 



the number that represents the key you want to did- 
dle with, and, using a simple system of annotation, 
enter the command you want your keystroke combi- 
nation to execute. The instructions can be as com- 
plex and personalized as you like; for example, I've 
set up Ctrl-F8 to indent and italicize an entire para- 
graph in one stroke. 

The search/change functions under XyWrite are 
as flexible as they are rapid. I used to shatter my less 
fortunate acquaintances by changing every occur- 
rence of the in their files to diddley-doo in three sec- 
onds. Now I am more mature, so I just knock their 
socks off with wildcard replacement. 

That tactic changes slightly different words or 
phrases into the same thing. For example, if I have 
spelled the name of Jimmy Carter's national securi- 
ty adviser several different ways in the course of an 
article, I say, "ch / Br(wildcard)ski/Brzezinski/ ", 
and XyWrite corrects my various errors all at 
once. This function also makes it easy to make other 
kinds of global changes, like making a variety of 
prices in a list or catalog identical. 

XyWrite also provides split-screen windows — up 
to nine at once — for working on multiple files. One 
fancy feature compares adjacent files and finds 
where they match or differ. That undoubtedly is a 
godsend to programmers, though I use side-by-side 
windows mainly to slide quotations from my notes 
into articles that I'm writing. 

Can't find that file you want to work on, and can't 
remember what you called it? The command Dirl, 
used just as you use Dir, shows the first few lines of 
every file in your directory. If that fails, XyWrite 
will search your disk or subdirectory for a key word. 

As a bonus, XyQuest provides on request an en- 
velope-printing program for laser printers. After 
writing a letter, I simply place the cursor on the ad- 
dress and hit Alt-N. The envelope fits snugly into 
the sheet feeder, and my LaserJet guides it through, 
printing in landscape (sideways) mode in imposing 
18-point type (my brassy choice; other folks are 
more subtle). 

All these touches are useful in themselves, but a 
mouse can propel XyWrite into the word processing 
stratosphere. With a mouse, the cursor flits about 
the document as quickly and smoothly as a pencil 
point. I use my mouse sparingly when entering text, 
generously during the polishing stage. That's when I 
do the cutting, pasting, replacing, block selection, 

Stephen Banker, a former columnist for Popular Com- 
puting, also writes for Smithsonian and Science 
Digest 



formatting, and all the skipping about that used to 
be so maddeningly, agonizingly slow. 

Mouse support is one of the features of an add-on 
called EasyXy, created in his spare time by Herbert 
L. Tyson III, Ph.D., a jolly, bearded economist 
known affectionately as the Mousemaster. The 
mouse in XyWrite/EasyXy is a freewheeling scamp. 
You don't have to click to jerk the cursor across the 
screen or huddle inside a bar to scroll the text; the 
cursor simply flows as your hand moves. Clicking is 
reserved, as it should be, for functions chosen by the 
user. The Logitech three-button device gives me 
seven options, among which I have selected define, 
delete, cut, copy, and move. 

But the Mousemaster has created more than just 
a flying rodent. Not only does EasyXy put virtually 
every XyWrite command in front of you in menu 
form, it also adds a bunch of funny little features 
that nobody else handles so cleverly. For instance: 

• It centers a page vertically. This improves the look 
of a short letter and prevents you from writing all 
over your letterhead. 

• It capitalizes the first letters of words in a defined 
block, setting up titles or subheads according to cer- 
tain styles. 

• It makes jobs like numbering pages and printing 
multiple copies of the same document — which re- 
quire lots of keystrokes in vanilla XyWrite — as easy 
as pie. 

EasyXy, bless its soul, also does something called 
negative search, looking for instances in which part 
of a given string matches and part does not. This is a 
toy whose usefulness I haven't quite figured out. 
But if the need ever arises, I guess I can find all the 
Joneses I know who are not Joes. 

It's all too easy to rave about one's favorite word 
processor. I have tried to maintain journalistic skep- 
ticism in the spirit of one tough reporter, Joe 
Liebling. 

But XyWrite is better and faster, Mr. Liebling. 
And XyWrite/EasyXy with a mouse gives you the 
kind of behind-the-scenes power no writer should 
be without. E 



XyWrite III Plus 

XyQuest, Inc. 
44 Manning Rd. 
Billerica, Mass. 01821 
(617) 671-0888 

EasyXy 

Herbert L. Tyson III 
("The Mousemaster") 
Mt. Vernon Economics 
6028 Redwood Ln. 
Alexandria, Va. 22310 
(703) 960-5357 



Logitech Mouse 

Logitech, Inc. 
6505 Kaiser Dr. 
Fremont, Calif. 94555 
(415) 795-8500 

XyWrite Made Easier 

By David H. Rothman 
Tab Books, Inc. 
13311 Monterey Ln. 
Blue Ridge Summit, Pa. 
17294 

(717) 794-2191 
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He's already an 
accomplished actor. Now, 
with the help of his PC, 
Morgan Freeman 
may rewrite history. 

By GEORGE DAMON LEVY 



forgive yourself if the 
name doesn't ring a bell. You might remember his 
face from his work on public television's "Sesame 
Street" or "The Electric Company." Or perhaps you 
caught his Obie Award-winning stage performance 
as the old chauffeur Hoke Coleburn in the acclaimed 
Broadway play Driving Miss Daisy. He's appeared in 
lots of productions, both on stage and on screen. 

In Hollywood, Morgan Freeman is best known for 
his role as a Harlem pimp in the 1987 film Street 
Smart. The film, and Christopher Reeve's perfor- 
mance as a white-bread journalist who fakes a story 
about New York City street life, were quickly forgot- 
ten. But Freeman's performance as Fast Black, a rep- 
tile in RayBans, was one of the year's enduring 
images. 

How good was Freeman? Good enough to impress 
the usually praise-stingy New Yorker film critic, Pau- 
line Kael. Kael opened her review of Street Smart 
with the question "Is Morgan Freeman the greatest 
American actor?" Then she offered evidence that 
maybe he was. Of the intensity that Freeman brought 
to Fast Black, Kael observed, "It's like sustaining 



King Lear inside of Gidget Goes Hawaiian." 

Other critics responded similarly. New York and 
Los Angeles critic groups named Freeman the year's 
best supporting actor, as did the National Society of 
Film Critics. The Street Smart role also earned Free- 
man both Oscar and Golden Globe nominations. 

None of which, of course, tells us much, if any- 
thing, about the real Morgan Freeman, the face be- 
neath the greasepaint. Nowhere in his stage and 
screen roles, for example, will you find Morgan Free- 
man the avid yachtsman — a man who plans two years 
from now to sail to the tropics with his wife. He has 
no idea when they'll return. 

Or Morgan Freeman the twenty-first century man, 
who uses a Macintosh 128 for his banking, his bud- 
geting, his investment plans, even the evolving design | 
of his dream house. | 

Or Morgan Freeman the student and scholar, who % 
is using his computer to throw light on important but 3 
long-ignored events of U.S. history. ° 

You won't find any of those Morgan Freemans on | 
your TV or at the local Bijou. $ 

You have to go to the man himself. £ 
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The Invisible Man Speaks 

It's a Saturday morning in New York City, and sum- 
mer is just beginning to settle in. On the streets out- 
side Freeman's Upper West Side apartment you no- 
tice hand-lettered No Radio signs in the windows of 
late model BMWs and rust-tinged Toyotas alike, but 
don't let them throw you. By New York standards, 
this neighborhood is about as comfortable as they 
come. The streets are peaceful. You hear the breeze 
and the city's hum and the scuff-scuff-scuff of joggers 
making their early rounds. 

Inside, next to the dining room table, in an area 
that doubles as an office, Morgan Freeman leans 
back and swivels in his chair. He looks different 
somehow, hardly recognizable. His hair is cropped 
close for a film project, but the difference is more 



real success, was a long time coming, 

"Shortly after I got my computer, I started to sub- 
scribe to a computer magazine. I guess buying the 
computer was all right. Subscribing to the maga- 
zine," he says, with gentle irony, "was a marketing 
error." 

A marketing error? 

"A person starts reading about new products — 
about what computers can do and where you can go 
from here. 

"The next thing you know I was looking for an 
upgrade and more memory, more powerful writing 
tools and other programs. I got into home budgeting. 
Then we decided we're going to build a house, so 
let's get ourselves a program so that we can design it. 
It just goes on and on." 



Freeman has three long manuscripts, all novels, stored in his Mac. 
He calls them "G.A." novels — short for 4 4 Great American." 



than that. The Morgan Freeman we expected is no- 
where in sight. 

"I talked myself into getting one of these," he says, 
pointing to his PC, "because I do a lot of writing and 
I'm not a writer. 

"Writing's difficult for me. I get spurts of ideas 
that start to blossom out and balloon, and then they 
peter out. 

"But I thought, If I got a word processor . . ." 

Freeman was born 51 years ago in Greenwood, Mis- 
sissippi, the son of a man he describes as a "reformed 
ne'er-do-well, a hustler in the most grim definition." He 
went to college in Los Angeles for three semesters, then 
entered the military. He wanted to become an air force 
pilot, but his ambition was thwarted, he says, by preju- 
dice. After leaving the service, he devoted himself to 
acting. 

"I happened to be in Brussels one time with some 
friends of mine. I was supposed to write up the mar- 
riage ceremony for my wife and I. And my friend 
said, 'Here. Do it on this.' He had an IBM PC-XT in 
his office. 

"So I started playing with the word processor, and, 
of course, it was fascinating — what you can do with a 
word processor as opposed to pen and paper. 

"That sold me. I came home and immediately 
started looking into computers." 

Freeman was in his twenties when he hit Hollywood. 
He fully expected to be a star, but he learned quickly that 
the path he had chosen was "a harder road than it 
looks. " There were times, in fact, when it seemed impass- 
able. But he kept pushing ahead, pushing ahead. He did 
plays. He did TV. He landed bit parts in films. Success, 

George Damon Levy, formerly the editor of AutoWeek 
magazine, is currently at work on his first novel. This is 
his second article for PC/Computing. 



There were times when Freeman was tempted to give 
up acting, but something always steered him back. In the 
1960s, when he found roles scarce, he landed a job on 
Madison Avenue. It wasn't much, but he liked the peo- 
ple and they liked him. When a desk position opened up, 
he lobbied for it. He was crushed when it went to some- 
one else, but realized it was his own fault. When his boss 
had asked, "If I give you the desk and tomorrow you get 
a role in a play, you'll begone, right?" Freeman had told 
her the truth. The next year he was on the road. 

"After a point your interest in computers doesn't 
have anything at all to do with need. It's . . ." He 
launches into a breathy monologue: 

" 'Have you heard the latest?' 

" 'No, what?' 

" 'They got XYZ that can do this and this 
and 

He laughs. His entire body relaxes. He's poking 
fun at himself in a manner that only someone truly at 
ease with himself can. He can say, "Look at me. Now 
what kind of fool . . ." knowing full well that he's not 
a fool — and that no one would mistake him for one. 

"Like for instance, this CAD [computer-aided de- 
sign] program. I mean, now what in the world would 
I ever do with one of those? 

"But I want to have a computer [powerful enough] 
so that if I ever decide to, I can run out and get one 
and stuff it in my computer and it will work." 

After Street Smart, offers began to pour in — some 
good, some not so good. Freeman turned down, for 
example, a role in Superfly IV. But he accepted the 
lead in Lean on Me, the story of Joe Clark, the 
baseball-bat-wielding New Jersey high school princi- 
pal. The film, scheduled for release at the end of the 
year, marks Freeman's first starring role. 

When we ask if being the star of a movie is all it's 
cracked up to be, Freeman cuts us short. 



182 •SEPTEMBER 19 8 8 



PC/ COMPUTING 



How to Buy 

the Right 
Monitor. 



Let's cut through the hype and 
misinformation about large-screen 
monitors for desktop publishing. 
WeVe put together a set of tough 
questions to ask your dealer. Here 
are a few of them: 

How fast can it update 
the screen? 

Moving text or graphics 
around on a large-screen monitor 
means updating one million or 
more pixels. That can take forever 
on some monitors. Insist on a high- 
speed, built-in graphics coproces- 
sor, like the Viking 1 controller 
board. Speed equals productivity! 



zooming. A 19-inch monitor is 
required for real page layout, 
especially for facing pages. We 
even offer a 24-inch monitor! The 
Viking 2400— for the ultimate in 
page layout productivity. 

How WYSIWYG is it? 

Eliminate guesswork. Your 



What's it compatible with? 

Protect your investment. Make 
sure your monitor can work on a 
variety of computers and software. 
The Viking 1 works with the 
IBM PC, PS/2, Mac SE, and 
Macintosh II. And with Aldus 
PageMaker, Ventura Publisher, 
Windows 2.0, WordPerfect, Lotus 
1-2-3 and most word processing 
and CAD/CAM programs. Now 
that's compatibility! 

How big is the 
screen? 

A 15-inch or 17- 
inch monitor shows you 
only part of a page. 
You'll quickly get frus- 
trated scrolling and 




Publisher and Aldus PageMaker. 
Moniterm is the only monitor 
company that bundles Fontware 
with every monitor. Free. 

What are the ergonomics? 

Avoid screens that can cause 
headaches and eyestrain. Check for 
fuzzy fonts and screen reflections. 
(We offer optional non-glare filters.) 
Check for flicker (caused by "inter- 
lacing" and refresh rate lower 
than 63 Hz). Moniterm offers high 
refresh, super-crisp non-glare 
monitors. That's comfort! 

To get the complete story- 
including simple monitor tests you 
can perform— write or call for your 
free copy of our 
"How To Buy 
the Right Mon- 
itor" booklet. 




screen fonts should exactly match 
your printer's fonts. Bitstream* 
Fontware™ creates match- 
ing screen and printer fonts 
for use with Ventura 



BITSTREAM* 
FONTWARE™ 



1 ■ 

m 



STANDARD 
FONT 



Yes! Send me a free copy of HOW TO BUY 
THE RIGHT MONITOR. I am interested 
in □ monochrome 19" □ monochrome 24" 
□ color 19" □ gray scale 19" monitors ) 
for desktop publishing! 



Name 



moniTERm 

5740 GREEN CIRCLE DRIVE 
MINNETONKA MN 55343 
(612) 935-4151 
FAX #(61 2) 933-5701 
TELEX #753626 

CIRCLE NO. 137 ON RKADKR SERVICE CARD. 




Company 





Please Check: 

□ IBM User 

I I Apple User 

No. of micro- 
computers 

□ IBM Reseller 
Apple Reseller 



Address 



City, State, Zip 
Telephone 
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"Being a star is great. Being a star is always great. 
If you can deliver." 

In Pursuit of the Visible Man 

They say you know a lot about a man if you know his 
ambitions. Ask Morgan Freeman if there's anything 
left he'd like to accomplish, and he won't talk to you 
about acting. He'll talk instead about how the 
achievements of black Americans have been over- 
looked in history books, how black Americans have 
been the invisible men and women of U.S. history. 
And then he'll tell you what he's doing about it. 

"Lots of people think black people have never 
done anything in this country. We were slaves, and 
then we were free; now we're trying to burn the place 
down . . . Well, that's not so." 

Freeman is hardly the first to cite this failure of 
our history texts. The invisibility he speaks of was 
the subject of Ralph Ellison's novel The Invisible 
Man: "I am not a spook like those who haunted Ed- 
gar Allen Poe; nor am I one of your Hollywood- 
movie ectoplasms. I am a man of substance, of flesh 
and bone, fiber and liquids — and I might even be said 
to possess a mind. I am invisible, understand, simply 
because people refuse to see me." To paraphrase El- 
lison, blacks have been invisible in our history text- 
books simply because the historians have refused to 
see them. 

Says Freeman: "Nobody knows, for example, that 
we've fought in every single — every single — conflict. 
From the Revolutionary War all the way to Grenada. 
But it's true. 

"And many of us died, in great numbers. 

"Five thousand black people fought in the Revolu- 
tionary War. But it wasn't until recently that the 
DAR would even deal with the fact that we 
belonged." 

When Freeman says he bought his computer in 
order to help him write, what he's talking about is re- 
writing our history. Without a computer, and what a 
computer enables a writer to do, he might never real- 
ize his ambition. But now he has three long manu- 
scripts, all novels, stored in the memory of his Mac. 
He calls them "G.A." novels— short for "Great 
American." He's also working on a story about black 
cowboys. 

"Movies have really romanticized the West — cow- 
boys and stuff. John Wayne has become our sort of 
icon of the West. It's as if black people didn't exist 
out there, and that's not true. 

"When the early settlers started moving West, out 
of Missouri, out of the Missouri territories, out into 
Nebraska, Montana, and all that, the people who 
were out there to protect them were black. 

"Nowhere has anyone ever dealt with that. There 
was one little movie called Buffalo Soldiers. That's it. 

"That's criminal to me." 

Freeman would like to see his story about black 



cowboys made into a movie, so that it could reach the 
widest audience possible. And he wouldn't mind 
playing a leading role. 

What are the chances that the cowboy movie will 
actually get made? Freeman's response reveals a kind 
of world-weary sagacity: 

"It all depends on what happens with Joe Clark." 

And Then He'll Simply Vanish 

Even ii Lean on Me is a huge success — the sort of tri- 
umph that gives an actor his pick of any script in 
Hollywood — Freeman will have precious little time 
to take advantage of his stardom. Because in two 
years, at what may well be the high point of his ca- 
reer, Morgan Freeman, one of the great invisible men 
of our cinema and stage, intends to disappear again. 

"I'm going to go sailing. Nineteen-ninety. Two 
years from now. When my career is peaking." 

A 

^^^s currently planned, 
the trip will be open-ended. And there will be no 
talking him out of it. It will be just Freeman, his 
wife . . . 

"And my computer." 

That he will take a computer is a given. Which one 
is still open to consideration. 

"I may get a laptop. I can have [the Macintosh] al- 
tered to run on 12 volts, but it'll take a lot of juice." 

Freeman already envisions a compartment on the 
boat just for the computer. He wants it along not 
only as a writing tool — he's hoping to write a series of 
magazine articles about his travels to help to defray 
the cost of the journey — but as a tool that can help 
him to run his life. 

When asked if it's good business to leave for the 
tropics just when his career might be switching into 
high gear, Freeman answers quickly. The peak, he 
says, is the best time to go. 

"It's a lot easier to go when people are scrambling 
after you." 

The Best Time 

It's getting late. It's been several hours, and Freeman 
has other appointments. 

Our last impression of Morgan Freeman is that he 
talks like someone who has lived a life of extremes, 
someone who has been one of the privileged and one 
of the unprivileged, someone who has dwelled in the 
spotlight and in the void. 

Today Morgan Freeman is living in the spotlight. 
His horizons seem unlimited. 

There is time for one last question: Is this the best 
time to be Morgan Freeman? 

"It's always the best time to be Morgan Freeman." 

E 
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Manufacturing Company. Inc. 



The Experts in Accessories 




Universal Printer Stand 

Save Space, Save Money... Only $ 24 



The new PS-1 Universal Printer Stand from Curtis holds any 
printer, standard carriage or wide, saves valuable work- 
space, and costs only $24.95, The PS-1 uses no more desk- 
top space than the printer itself, and provides storage for 
input paper underneath the printer. Plus, a removable 
paper tray automatically stacks output. 



.95 



Besides saving space, the PS-1 holds the printer at a slight 
pitch, to improve line of sight, saving you neck and eye 
strain. Give yourself more room to work, and a system 
setup that's more efficient and organized: The PS-1 Univer- 
sal Printer Stand from Curtis — the experts in accessories. 
#PS-1 Retail... $24.95 



Curtis products are available nationally from leading Dealers, Distributors, and Retail Chains. 
In Canada: Personal Computer Assoc. Inc., PO. Box 235, Ajax, ONT, L1S 3C3, (416) 427-6612 

For the Curtis dealer nearest you call (603) 532-4123 Ext. 97 



Fits all printers, 
standard carriage 
or wide. 




Improves 
line of sight for 
portable computers too! 



Conveniently stores 
paper underneath, 
improves line of sight 
to printout, removable 
paper tray catches and 
folds printouts 
automatically 




Totally universal. 
Heavily constructed 
components, colored 
and textured to match 
or complement all 
microcomputer systems. 




Made in U.S.A. 
Lifetime Warranty 



Manufacturing Company, Inc. 

CIRTIS 

30 Fitzgerald Drive, Jaffrey, NH 03452 

A subsidiary of Rolodex Corporation 



An 

Insilco 
International 
Specialty 
Company 



Curtis Manufacturing Company. Inc . 1988 
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He zooms, he changes parameters, 
he loses track of time. 



By JOHN UPDIKE 

Roger's Version, John Updike's six- 
teenth novel, recounts the unusual meet- 
ing of 52-year-old Roger Lambert, an 
assistant professor at a divinity school, 
and graduate student Dale Kohler, a 
computer whiz and fundamentalist 
Christian. Kohler wants to prove the 
existence of God by way of interdisci- 
plinary number crunching on the college 
mainframe. 

Kohler approaches Lambert about a 
grant for his project. Lambert, a dis- 
graced Methodist minister who scandal- 
ized his congregation 14 years earlier 
with an affair that resulted in his re- 
marriage, feels "aesthetically and ethi- 
cally" uneasy about Kohler's project. 
Nevertheless, he comes up with a small 
stipend for the student. 

Roger's Version is part theological 
dialogue, part exploration of American 
sexual angst, part computer odyssey. In 
this excerpt, we join Kohler as his 
search for God reaches a turning point. 



he pastrami in his sand- 
wich is so tepid now, so nakedly greasy, that Dale 
has no appetite; instead he tears open the milk car- 
ton and dunks the oatmeal cookies. He punches 
his log-in name and password followed by a call to 
his program, DEUS. He taps the keys that conjure 
up the menu of transformations, each with its little 
symbol and viewport along the screen's left edge, 
each available to the bright triangular cursor con- 
trolled by the electro-optical mouse under his 
right hand. Another phrase on the keyboard causes 
to appear, with a quick yet not imperceptible elec- 
tronic scrolling, a list of objects — Tree, Arm- 
chair, Water Mite, Carbon Molecule — that he 
or other students of computer graphics have mod- 
eled in wireframe, vector by vector, angle by angle; 

some are pure polygon meshes, con- 
structed of points and straight lines, 
while in others curved 3-D surfaces are 
patched together with polynomial 
equations whose transformations in 2- 
D space involve calculations large rela- 
tive even to the CPU's oceanic capaci- 
ty. In every case a complete, mathematically 
specified representation, an application-depen- 
dent solid, is stored in an ideal space that physical- 
ly exists only as a huge string of Os and Is, closed 
or open switches, full or empty electronic pockets, 
within the gigantic RAM to which Dale, threading 
his way through the requisite keyboard strokes and 
processor commands, gains access. 

The world, in stylized and specimen form, exists 
at his fingertips. Awe, or fear, touches him as his 
hands hesitate. He has no precise intention, no 
program of manipulations to produce the end re- 
sult spelled out in his program's Promethean title; 
he proceeds by faith, trusting his prayerful intu- 
ition to guide him ever deeper into this maze fabri- 
cated to duplicate, in its essentials, created (can it 
have been uncreated?) reality. He knows that the 
graphics procedures available to his program rep- 
resent a paltry number of objects as against the 
objects that exist on Earth, let alone in the uni- 
verse; but his hopeful sense of it is that the number 
of bits involved in his representations and his 
transformations of them already approaches a 
number so high that, though infinitely (of course) 
short of infinity, it nevertheless cannot be regard- 
ed as a special case. The odds approach the infini- 
tesimal that a conclusion true of a sample set so 
large will be untrue of the grand set, the enclosing 
and all-inclusive and divinely appointed set. 

To warm himself up, Dale sets his luminous, 
nervously responsive triangle-pointer at Carbon 
Molecule and, setting his view volume at 10.0 X 
10.0 X 10.0, rotates it parallel to the screen's y 
axis, through x= 100. He taps out: 
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BLACK MONDAY, 

TUESDAY, WEDNESDAY, 

THURSDAY AND FRIDAY. 



Some black is good for business. 
Black ink, for instance. Like the rich, black ink 
produced with a multi-strike film ribbon on our new 

Every Business Day 
Can Be Black 

Our multi-strike film ribbon produces the blackest printing of any dot matrix printer. 

24-wire Pinwriter* P5200 and P5300 printers. 

Our Pinwriters are the first 24-wire dot matrix 
printers in their class able to use a multi-strike film 
ribbon— the same ribbon used on letter-quality 
printers and typewriters. This ribbon 
is w hat gives your letters and 
documents an executive look. 

These are also the only 
printers that give you seven 



resident type styles, plus four more on optional plug- 
in font cards. And an inexpensive, user-installed color 
option. And a convenient, built-in tractor. 

NEC printers also have the highest reliability 
ratings in the industry. Which means you won t have 
to worry about a blank Monday, Tuesday, Wednesday, 
Thursday or Friday anytime soon. 

So if you want to keep your company in the black 
every business day, just get a new 7 Pinwriter P5200 or 
P5300 printer. 

For the name of the dealer nearest vou call NEC 
Information Systems at 1-800-343-4418 today, no 
matter what business dav it is. 



NEC PRINTERS. THEY ONLY STOP 
WHEN YOU WANT THEM TO. 




NEC 



Compute's and Communications 



NEC Information Systems, Dept. 1610, 1414 Massachusetts Ave., Boxborough, MA 01719. 
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(rotate 

(molecule (protein 293)) 
(angles 

(from alpha) 

(to delta) 

(steps (* 0.001 (- delta alpha)))) 
(shade S3) 

Slowly, recalculated every thirtieth of a second, 
the leggy luminous molecule twirls, spidering on 
the invisible filament of the y axis. Cruelly, Dale 
calls for perspective projection and moves the 
viewpoint closer in, so that the calculations, the 
rapidly and tabularly approximated cosines and 
sines, arrived at tortuously through loop after 
loop, begin to excel the image refresh time and to 
impart a jerky, perceptibly effortful motion to the 
altering vector lines: the spider's limbs are creak- 
ing, the atoms composing carbon, represented as 
vertices, space themselves across the docile gray 
screen widely as stars — stars, those scattered, rag- 
ing proofs of cosmic madness, those sparks in the 
velvet void of the overarching brain! 

Next, to work himself into the program and its 
blasphemous attempt, Dale calls up from Memory 
the model labeled Tree, generated fractally — that 
is, "grown" by certain implanted principles of ran- 
dom subdivision tuned as closely as possible to the 
principles of organic arboreal growth. With a few 
rudimentary adjustments of parameters, indeed, 
the branching pattern of the Tree can be made to 
resemble the upward reaching of an elm or a Lom- 
bardy poplar, the downward droop of a willow or a 
pin oak, or the stately sideways spread of a dog- 



The black dots 
dart and swarm 
from one edge of 
the screen to 
the other like 

midges above a 
summer pond. 



wood or a beech. . . . 

Dale on his plastic keyboard, its electrically sup- 
plied patter as delicate as the scrabble of rats, 
moves back into the viewing space, away from the 
plane of the screen, up into the Tree, where dots 
and small ovals indicate the height to which small 
boys, if projected into the mathematical woods, 
might safely climb. Each element of the array has 
its equation, which the machine can be made to 
disgorge in hexadecimal form, and which the dot 




matrix printer on the other side of the cubicle — 
where Amy Eubank sits when Dale is absent and 
where she leaves her lipstick-stained Styrofoam 
coffee cups like love letters in another system of 
notation — will obediently print, in what is called a 
"dump." Dale takes readings at z = 24.0, 
z = 12.4, z = 3.0, and z = 1.1, and the ma- 
chine — another rat-noise, a terrible terrified high- 
pitched chattering — spews out, with a syncopated, 
somehow irritable bumping rhythm of rapid platen 
rotation, line after line of figures: these Dale scans 
for an abnormal, a supernatural pattern of recur- 
rence. He especially checks the long accordion- 
folded sheets for 24 or any striking incidence of 2 
or 4, which he has half decided are the sacred 
numbers in which God will speak to him — higher 
powers of the machine's brute and 1, astraddle 
the traditional weary trinity, and one short of the 
ominous 5 we find grafted onto our hands and 
feet. 

He encircles in red felt-tip 24s as they occur in 
the hundreds of polynomials and coordinates the 
computer has supplied. He cannot decide if the 
dancing activity of the red marks — the sense of a 
subliminal message activating mysterious connec- 
tive currents — in the periphery of his vision flows 
from a transrandom statistical anomaly or from his 
own fatigue. He starts sweating .... 

Since z = 2.5 constitutes a plane, then by set- 
ting z equal to the transformed coordinates of the 
model carbon molecule atoms Dale creates a series 
of more complex intersections, an array of traces 
on the gray screen that shifts as the angle of the 
Tree is shifted and the viewport and its scale are 
modified. He watches the screen in- 
tently, waiting for some pattern — a 
snowflake, a face — to emerge. The 
black dots dart and swarm from one 
edge of the screen to the other like 
midges above a summer pond, but Dale 
fails to see any message, any indicative 
configuration, in their staccato sway. 

His idea has the simplicity of desper- 
ation: given that the three-dimensional 
primitives accumulated in this comput- 
er memory sufficiently represent the 
array of created things, by crashing 
them together — using one set of phan- 
tom polyhedra to clip another with its defined 
edgeplanes — he is giving God the opportunity to 
insert His version of the shape, the talisman, be- 
neath all forms. Mathematically, since all these 
polyhedra and fractal patterns (as in the Tree) are 
stored as strings of binary numbers, a certain limit 
will be approached in the churning that consti- 
tutes, for God, an opportunity to declare Himself, 
even more clearly than He has declared Himself in 
the preposterous odds of Creation, the miraculous 
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QUICK REFERENCE GUIDES & KEYBOARD TEMPLATES 



Find complete 
software commands 
and procedures 
in seconds with 
the original, best 
selling reference 

tool-MICROREF! 



(NDEX TABS, logical organization 
assure fast access to procedures. 

GUIDELINES, illustrations and 
examples aid learning and review. 

STEP-BY-STEP outline of commands 
and procedures is easy to follow. 

SPIRAL BOUND pages lay flat, 
turn easily. Built-in easel, too. 



"Far superior to any other guide, 
cheat sheet or original docu- 
mentation. Excellent guide for all 
users. Highly recommended '." 

John C. Dvorak, PC Magazine 
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aptness of the physical constants, the impossibil- 
ities of evolution, and the consciousness that flits 
above the circuitry of our neurons. The Devil's 
advocate within Dale, the intellectual conscience, 
might argue that God's opportunity already lay, 
sufficiently abundant, in the colossal vocabulary of 
form and information that stretches from here to 
the quasars, and that even upon our cosmically 
negligible planet exists as a virtual infinity of de- 
clared, achieved entities. If God, that is, did not 
speak clearly in the rain and the grass, or through 
Behemoth and Leviathan, why would a comput- 
er's plenitude of logic gates give Him voice? Be- 
cause, Dale might answer, on the computer screen 
numbers become points and vectors of light and 
are available to our apprehension with 
the purity of syllogisms. Vector lines 
are potentially the bright bones of what 
is, as Wittgenstein put it, the case. 
Really, Dale's reasoning boils down to 
no more or less than prayer, a way of 
making himself vulnerable to visions: 
Byzantine saints and Plains Indians 
sought the same end with sleeplessness, 
flagellation, and hooks beneath the 
skin. In his nocturnal project there is 
something of self-mortification, an or- 
deal in which the computer is made to 
share. . . . 

But beyond all this numerical quibbling Dale 
still hopes — he is greedy, spiritually greedy; he is 
climbing his Tower of Babel — for a graphic con- 
frontation, a face whose gaze could be frozen and 
printed. Refreshed by yet another Coke with its 
increments of caffeine and carbohydrate, he tries 
to retrace the steps that gave him his haunting 
glimpse; he tries to ascend, gate by gate, through 
the immense binary maze that the mere touch of a 
button can reshuffle and double. He alters angles, 
he zooms, he changes parameters. He loses track 
of time. The small morning hours are much like 
one another. Vague sounds from elsewhere in the 
building — elevator doors opening and closing, ca- 
bles singing in the black shaft, surges of humming 
on the floor below — indicate the presence either of 
other night workers or else of automated workings, 
of timers and thermostats inflexibly sending their 
signals. It has grown colder, outside and within. 
The coldness that, beginning in his fingertips and 
on the backs of hands, has traveled up through his 
wrists and forearms toward the cage of his chest he 
takes for Heavenly inspiration; in the microscopic 
maze where a single fleck of fallen dust would 
block a passage like a boulder and the finest hair 
come crashing down like a cathedral beam, he is 
drawing closer to the dragon, to the fire-breathing 
secret. As a child he would feel thus timorous de- 
scending to the cellar, where his father, in that 




Akron house with thin walls, had set up the 
Christmas train, and whose obedient switchings 
and reversings proved to the boy a fascination and 
a mystery, as if a kind of corpse lay down here 
waiting to be activated, a spindly metal body with 
a narrow, heavy, alive head, the locomotive. The 
locomotive had a glowing single eye and, when 
touched to the tracks, its wheels would angrily 
spin. Working alone, conquering his awe and feel- 
ing of trespass, Dale became more adept at the 
mysteries of the Lionel than his father, and began 
to buy new equipment. . . . 

He types repeat. The screen ripples; seconds 
pass as the necessary crunching is performed. The 
stripes and concentric tunnels of the preceding 



Byzantine saints 
sought the same 
end 



sleeplessness, 
flagellation, 
and hooks beneath 
the skin. 



display have been subdivided into geometric fish 
scales. The hand has been folded in, has vanished, 
unless its shape has been reduced and transformed 
into the single green scale at the lower right of the 
screen, in the position of an artist's signature. Else- 
where, orange-red dominates; the fish scales have 
a certain optical alignment that leads the eye in, 
while yet remaining surface, remaining excited 
points in a film of phosphors backed by a super- 
thin mirroring film of aluminum. The machine is 
still locking him out of its secrets. Greedily, impa- 
tiently, his fingertips ask the VAX 8600 to repeat 
its gigantic loop once more. 

The screen goes a cool gray, saying in unan- 
swerable black letters Insufficient heap storage. 

Dale feels wasted. He pushes himself back from 
the terminal. The skin of his eyes, the interface 
where vision meets light, hurts. The coldness of 
the place and hour have gone right through to his 
bones. He limps stiffly to the window; the moon is 
gone. The shreds of cloud have come to form a 
continuous blanket whose pewter color takes a yel- 
low tint from the unsleeping streetlights of the 
city. In all the rectangular silhouettes of university 
and city buildings only a few windows are lit — 
bright slots spelling, in binary code, a word here 
and there. But of course, actually, a row of dead 
windows, of empty slots, spells words just as well. 
Zero is information also. E 
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FIVESTAR computers will consistently out-perform 
your most demanding expectations, providing 
solutions for all your computing needs. When you 
boot up your FIVESTAR system, you'll discover 
performance-orientation and advanced capabilities that 
offer a price/value relationship unmatched in the industry. 

SOLUTIONS BUILT ON QUALITY AND SERVICE. 

FIVESTAR has built one of the 
most advanced facilities in the 
U.S., staffed with highly skilled 
technicians and R&D specialists. 
Every system is fully tested and 
certified with a 48-hour bum-in 
before shipment. FIVESTARs 
team of knowledgeable direct marketing consultants will 
help you select the best system for your 
business needs. And once you've r^ v mi M/ ^ 

made your purchase, FIVESTARs 
toll-free 800 service number will 
provide quick and easy access to any i 
support you may need. You can count 
on FIVESTAR to solve most problems in 
a matter of minutes over the telephone. 

FREE ON-SITE SERVICE, AND MORE. 

Every FIVESTAR computer system 
(CPU, disk drives, monitor and keyboard) 
comes with a FREE annual on-site 
service contract that completely covers all 
parts and labor. Most on-site service calls 
are made in less than 24 hours; and, together with the 
FIVESTAR Warranty, you receive the most comprehensive 
service policy available on the market today. 
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FIVESTAR XL/10 FIVESTAR 286/10 



• NEC™ V20 CPU 

Operating at 4.77 or 10MHz 
640KB MEMORY 
4.1MHz THROUGHPUT 
360KB FLOPPY DRIVE 
REAL-TIME CLOCK/CALENDAR 
SERIAL/PARALLEL/GAME PORTS 
EIGHT EXPANSION SLOTS 
ENHANCED 101 KEY KEYBOARD 
ONE YEAR ON-SITE SERVICE 



20 MB HERCULES 
MONO SYSTEM* 



$1295 



* Additional Configurations Available 



1NTEL IM 802S6CPU 

Operating at 6 or 10MHz 

with zero wait states 
640KB MEMORY 
13.3MHz THROUGHPUT 
1.2MB FLOPPY DRIVE 
REAL-TIME CLOCK/CALENDAR 
SERIAL/PARALLEL/GAME PORTS 
EIGHT EXPANSION SLOTS 
200WT POWER SUPPLY 
ENHANCED 101 KEY KEYBOARD 
ONE YEAR ON-SITE SERVICE 



20 MB HFRCU1.I S 
MONO SYSTEM* 



$1795 



*Additional Configurations Available 



INTRODUCING FIVESTAR LEASING. 

FIVESTAR leasing offers 100% financing on any system 
purchased. You will benefit from having a low monthly 
fixed payment, while enjoying the full use of your leased 
equipment. You also have the flexibility of upgrading your 
system, without penalty, at any point during the lease term. 

IT ALL ADDS UP TO THE FIVESTAR ADVANTAGE. 

When you buy from FIVESTAR, you buy with the confidence 
that you're paying for quality technology and manufacturing. 
From a powerful single system to a multi-user 
tnNvronment, FIVESTAR offers the ability 
to perform with spectacular success 
through even the most intensive 
multi-tasking and networking 
applications. 

Call FIVESTAR Computers 
today and put the FIVESTAR 
advantage to work for you. 







ALL SYSTEMS 
INCLUDE 
ON-SITE 
SERVICE 




EVERY FIVESTAR 
SYSTEM INCLUDES AN 
ENHANCED 101 KEYBOARD. 



The FIVESTAR enhanced 101 
keyboard is ergonomicaUy designed to 
fight fatigue and to support continued data 
entry speed, while maintaining a consistent 
tactile feel. It is compatible with any standard PC, 
XT and AT interface. And, like all FIVESTAR 
systems, is protected by FIVESTAR' s one year warranty 
and nationwide on-site service. 
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We aeeepl VISA. M/C. Amex. COD. Cash or Cashiers Cheek and approved Corporate and 
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NEC and INTEL are trademarks ot their respective companies 



COUNTS . . . . 




FIVESTAR 386/20 

• INTEL 80386 CPU 

Operating at 6 or 20MH/ 
with zero wait states ^ 
1MB 32-BIT MEMORY 
64KB CACHE MEMORY 
30MHz THROUGHPUT 
1.2MB FLOPPY DRIVE 
REAL-TIME CLOCK/CALENDAR 
SERIAL/PARALLEL/GAME PORTS 
EIGHT EXPANSION SLOTS 
250WT POWER SUPPLY 
ENHANCED 101 KEY KEYBOARD 
ONE YEAR ON-SITE SERVICE 




40 MB HERCULES 
MONO SYSTEM* 



$3995 



*Additionul Configurations Available 





Member of the FIVESTAR fileserver series. 

FIVESTAR FS286 



• INTEL 80286 CPU 

Operating at 6 or 10MHz 
640KB MEMORY 
10MHz THROUGHPUT 
1.2MB FLOPPY DRIVE 
TWELVE EXPANSION SLOTS 
238WT POWER SUPPLY 
REAL-TIME CLOCK/CALENDAR 
SERIAL AND PARALLEL PORTS 
ENHANCED 101 KEY KEYBOARD 
ONE YEAR ON-SITE SERVICE 



40 MB HERCULES 
MONO SYSTEM* 



$2295 



* Additional Configurations Available 
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Member of the HV KSTAR fileserver series. 



FIVESTAR FS386 

• INTEL 80386 CPU 

Operating at 6 or 20MHz A 
with zero wait states 

• 2MB 32-BIT MEMORY i 

• 26MHz THROUGHPUT 

• 1.2MB FLOPPY DRIVE 

• TWELVE EXPANSION SLOTS 

• 238WT POWER SUPPLY 

• REAL-TIME CLOCK/CALENDAR 

• SERIAL AND PARALLEL PORTS 

• ENHANCED 101 KEY KEYBOARD 

• ONE YEAR ON-SITE SERVICE 




40 MB HERCULES 
MONO SYSTEM* 



$4995 



"Additional Configurations Available 
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FIVESTAR, selling thousands of computer systems 
nationwide, is a company you can talk to with confidence, 
providing products you can count on for years to come. 

TO ORDER CALL TOLL-FREE 

1-800-752-5555 

In Texas (214) 242-7000 FAX # (214) 242-5689 
Hours: M-F 8-6 CST 

Solutions Built on Quality 

FIVESTAR 

COMPUTERS 
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When The United States Senate Select Committee compiled the 
volumes of testimony and evidence during the Iran-Contra hearings, 
they used askSam to manage every word. 

The system stored, searched for and retrieved even the most 
obscure detail, text or numerical, with unparalleled speed and ease of 
use — without the crippling restrictions of the average database. It's 
this unique, versatile "free-form" design that makes askSam 's all new 
Version 4 the perfect system to manage your information. 

From sales leads to research notes, financial lists to videotape 
collections, askSam keeps all your information at your fingertips. 

askSam makes data entry quicker and easier than ever. Information 
can be entered with no pre-defined form, or with sleek templates and 
overlays that you design. 

Easy Entry, Swift Retrieval. 

askSam includes the most advanced data entry and storage features 
available, like our full-screen text editor for easy addition of new 
records with or without formal definition of fields. Or you can use our 
ASCII-import facility for importing word processing or database files. 

You'll feel askSam's horsepower during searches and retrievals. 
Search/Retrieve can be based upon any combination of any words, 
dates, numbers or symbols, or part of any word or symbol, in a record 
or document. 

And you can retrieve an entire document — or just a sentence. 

The Ultimate Information Manager. 

askSam's full-featured system makes it versatile enough to 
handle any amount of information for any particular need. 

CIRCLE NO. 107 ON RKADhR SERVICE CARD. 



You Can Use 
askSam To 
Manage Your 

Information. 
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Power-users will appreciate innovative numerical capabilities, report 
generators (up to 160 columns wide) and field manipulation as well 
as askSam's command language, security features and automatic 
phone dialer. 

If you're not a power user (yet) askSam offers extensive context 
sensitive, on-line help screens whenever you need them — 
wherever you are. 

askSam's Hypertext Facility. 

With askSam's powerful hypertext facility, you can easily 
create menus of askSam files, programs and much more. 

You'll quickly design databases that permit movement 
between files with no file boundries. 

Money-Back Guarantee... 

We'll give you 60 days to see 
just what askSam can do — and 
how it can manage your valuable 
information — for just $295. 

See Your Dealer Or 
Call askSam Systems at: 

1-(800)-3-ASKSAM 

In FL call (904) 584-6590 
For more information about 
askSam or to place an order. 




1986 1987 

ask Sam was awarded 
PC Magazine 's Editor 's Choice 
two years in a row. 



askSam 

from askSam Systems 



P.O. Box 1428, Perry, Florida 32347 

Seaside Software, Inc. is now askSam Systems. askSam requires 2 "iOK on any IBM* PC. XT. AT. or com- 
patibles and IBM® PS/2. Copyright 1 ( )HX, askSam Systems askSam is a trademark of askSam Systems. 
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at do pigeon 
racers, test-car drivers, balloonists, and 
Jersey City cops have in common? PCs, 
modems, and weather-tracking soft- 
ware. They're all using the most 
modern of technologies to track 
the most elemental of phenome- 
na: the weather. 

Not since the Great Flood 
have so many people been so 
concerned with the weather. 
People interested in such out- 
door sports as boating and bal- 
looning need to know wind 
speed and direction, and wheth- 
er a late-afternoon thunder- 
storm may turn an otherwise 
pleasant outing into a struggle 
for survival. And farmers and 
offshore oil drillers alike have 
an economic stake in knowing 
what the weather has in store for them. 

But our fascination with meteorology 
goes far deeper than matters of pleasure 
or money. There is also the sense that if 
we can understand the weather, or pre- 
dict it more accurately, we can perhaps 
gain some degree of control over it. 

To that end, PCs and mo- 
dems are increasingly being 
used to tap into weather data- 
bases. And specialized software 
has been developed to manipu- 
late the data, to turn the data 
into graphics, maps, and charts, 
and in general to help people 
better understand the invisible 
sea of forces that daily sur- 
rounds us. 

Generally, weather informa- 
tion that you can get for your 
PC comes, one way or another, 
from the federal government. 
Agencies such as the National 
Weather Service and the Feder- 
al Aviation Administration maintain 
tracking stations or use satellites for 
collecting weather data. The informa- 
tion is then made available through 
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5:B8PN POT Fit I 1 JULY CALIF WATER SUPPLY OUTLOOK 

.CURRENT CONDITIONS ON RECREATIONAL RIUERS IN CALIFORNIA . . 

THE FOLLOWING INFORMATION IS PROVIDED AS A GUIDE TO NORTHERN CALIFORNIA 
RIVER CONDITIONS FOR RECREATIONAL BOATERS. .RATTERS. KAYAKERS AND 
ANGLERS BY THE NATIONAL WEATHER SERVICE AND THE CALIFORNIA DEPT 
OF WATER RESOURCES. THIS INFORMATION CAN ALSO BE OBTAINED BY THE 
GENERAL PUBLIC EVERY TUESDAY. THURSDAY AND FRIDAY AFTERNOON AFTER 
2PN BY CALLING 916/322/3327. FOR OTHER IMPORTANT RIUER 
INFORMATION. . 



RIVER CONDITIONS IN OREGON 

BOATING SAFETY/CAHPING/PERHIT INTO... 
OTHER CALIFORNIA RIUER INFORMATION. . . 
NORTH COAST RIUER INFORMATION 



. . .80B/M7/1581 

. . .91&/445/2885 OR 3555 

. . .88B/9b2/S538 

. . .787/443/9385 



FLOWS BELOW ARE EXPRESSED IN CUBIC FEET PER SECOND /CFS/ AND ARE 
CURRENT AS OF FRIDAY HORNING. PLEASE NOTE. . RESERVOIR RELEASE 
CHANGES OR RAINFALL HAY CAUSE RIUER CONDITIONS TO UARY 
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electronic databases. Private firms tap 
into this voluminous resource and then 
resell the information to the public. 
Several packages allow you to dial 
into these private services, ex- 
tract the information you want, 
and then use it in whatever form 
you need on your PC. They 
range from shareware programs, 
which tend to be rather rudi- 



Not since the 
Great Flood 
have we been so 
fascinated by 
the weather. 



WeatherBrieff has a series of 
menus you use to request data. 
You then dial into the database 
and download the data to view 
maps or plain-text descriptions 
of weather conditions. 
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The full-color maps WeatherBrief 
creates from the data you request 
and then download are attractive 
as well as informative. 



mentary, to sophisticated software that 
can create eye-catching maps and 
charts. 

Market of the Millions 

Dan Barstow, president of Hartford- 
based Metacomet Software, which sells 
the Accu-Weather Forecaster, 
believes that the sky is literally 
the limit when it comes to the 
market for weather-tracking 
software. 

"There are 500 million calls a 
year to the weather phone," he 
says. "That should give you 
some idea of the number of peo- 
ple interested in the weather." 

Although people have always 
wanted such information, they 
have never had an easy way to 
get it. That is, in Barstow's view, 
until now. "Telecommunica- 
tions is what's opening the mar- 
ket up," he says. "Before, get- 
ting information like this was too 
expensive or too technical. Now, soft- 
ware is available that's easy to use, inex- 
pensive, and powerful. 3 
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As might be expected, Bar- 
stow holds out his own firm's 
software as an example of such 
a program. If the name of his 
company's package sounds fa- 
miliar, that's because television 
and radio stations across the 
country forecast the weather by 
using the Accu- Weather data- 
base it dials into. 

Because Accu- Weather Fore- 
caster is aimed at a mass market, 
Metacomet has tried to keep it 
as simple as possible. The pro- 
gram is menu driven: you simply move 
a bar across the top of the screen until 
you've selected the proper items, and 
then hit Enter. As you go through a se- 
ries of such menus, you can request 
quite sophisticated weather 
information. 

Before dialing into the data- 
base, you use the menus to put 
together a request for weather 
information. It can be as simple 
as asking for the national fore- 
cast, or it can be incredibly 
complex. The Accu-Weather 
database compiles hourly re- 
ports from 1,000 weather sta- 
tions throughout the United 
States. Aside from the usual 
data such as temperature, cloud 
cover, and barometric pressure, 
a number of special reports are 
available, including marine and 
aviation forecasts, crop reports, and 30- 
and 90-day outlooks. 

When you have put together your re- 
quest, you dial into the database and re- 
trieve the information. After you log 
off, you can view that information in 
map form, chart form, picture form, or 
as plain text. 

People are as fascinated by maps as 
they are by the weather. Accu-Weather 
software falls short here: its maps have 
no color. And without color, even very 
sophisticated maps are not only diffi- 
cult to read and interpret but are home- 
ly as well. 

That may change: Metacomet plans a 
color version of the package. But until 
then, weather watchers who use this 
program will have to live in a mono- 
chrome world. 

Lightning and Radar Maps 

If you're after eye-catching weather 
maps that rival those found in USA To- 
day, a better bet is WeatherBrief, from 
WeatherBank of Salt Lake City. The 




Hours of sunshine expected 
across the country, as shown in 
this WeatherBrief map, will in- 
terest serious beachcombers as 
well as weather watchers. 



RADAR I 
PAST HOI IK AND CURRENT 




This radar map from Weather- 
Brief shows past hour and cur- 
rent storm activity for the entire 
country. 



program creates full-color maps that, 
quite aside from their utilitarian value, 
are visually exquisite. 

Like Metacomet, WeatherBank, a 
weather consulting company, gets its 
weather data from various arms of the 
federal government. The company's 
software works in a way similar to that 
of the Accu-Weather Forecaster: using 
a series of menus, you put together a 
request for data, dial into a database, 
and download information. Once your 
computer has the data, you can view 
maps or plain-text descriptions. 

Here, again, the variety of informa- 
tion is mind-boggling. Want to know 
the outlook for the California water 
supply? See a full-color map of light- 
ning strikes across the country? Gaze at 
a current radar map of the Southwest? 



Find out the total amount of 
rainfall for Wichita this month? 
You can. It's all in there. 

A Natural Combination 

Of course, getting that informa- 
tion will cost you some. Both 
Metacomet and WeatherBank 
charge for connect time to their 
weather databases. Depending 
on the type of use, time of day, 
and baud rate, Metacomet 
charges from 18 cents to $1.17 
per minute of online time. The 
software itself costs $89.95. 

WeatherBank charges a flat 20 cents 
a minute. The two WeatherBrief dis- 
kettes are free, because the company in- 
tends to make all its profits on its online 
service. 

In neither case will dialing in 
break your bank account. In less 
than five minutes you should be 
able to get all the weather data 
you need. 

Both companies expect that, 
given the low cost and easy ac- 
cess, weather hobbyists will get 
into the habit of using their PCs 
to download weather data. 

But the question still remains: 
Given television's emphasis on 
weather forecasts, why would 
anyone need to know whether 
there's a blizzard warning half- 
way across the country, or 
whether lightning struck Lubbock, 
Texas, last week? 

Steve Root, WeatherBank's vice 
president for marketing and develop- 
ment, thinks he has the answer. He at- 
tributes the explosion of PCs and 
weather watching to a basic human 
hankering. 

"There's a psychological need to 
know more about the weather," he says. 
"And we're in the middle of an infor- 
mation age. Matching the growth of the 
PC with an interest in the weather is a 
natural combination." 

Of course, our interest in the weather 
didn't begin with the PC. As Charles 
Dudley Warner wrote in an editori- 
al for the Hartford Courant in 1897, 
"Everyone talks about the weather, but 
no one does anything about it." 

Using a PC to track the weather may 
not help you to do anything about it, 
but you can have fun trying. B 

Preston Gralla is a contributing editor for 
PC/Computing. 
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Dow Jones News/Retrieval 

Membership gives you instant online access to: 



Breaking Business News 
The Wall Street Journal 
The Washington Post 
Updates On Competition 
Investment Analysts' Reports 
Detailed Corporate Profiles 
Financial Overviews 
P/E Ratios 



Current Stock Quotes 

Historic Stock Quotes 

Company vs. Industry Performance 

Instant backgrounder" Research 

10-K & 10-Q Data 

SEC Insider Trading Activity 

Earnings Reports and Forecasts 

An Online Business Library 



. . Just a sample of the many business and financial services available. 




How to entrench your present position and promote 

your future success— for only $49.95. 



Can a $49.95 membership in Dow Jones News/Retrieval® 
—the premier online business and financial information service 
from Dow Jones & Company, Inc.— really help assure you a 
more successful career? 

Judge for yourself. 

Mail the Membership Enrollment Form at right. Within a 
few days your Membership Kit will arrive and you can go on- 
line, analyzing breaking news from a continuously updated 
business journal— before it hits the newsstand. 

Youll also have instant access to leading investment 
analysts' comments on your business hunches and strategies, 
plus the ability to get detailed reports on nearly 10,000 com- 
panies within minutes. 

And those are only three of our 40-plus services. 

Look over the others when you go online. 

To start your membership, fill out the Enrollment Form at 
right, drop it in the mail and give our service a try. 

After all, making sure you have more current, more com- 
plete information is a very assuring career move. 

*Fter account New domestic and Canadian subscribers only. Free time must be used within 30 
days after receipt of password(s). Some additional fees apply on certain services Offer expires 
September 30, 1989. 

©1988 Dow Jones & Company, Inc All rights reserved. 



Membership Enrollment Form 



Show me how Dow Jones News/Retrieval® 
can help assure my career success. 

□ Send me a Business Membership Kit, entitling me to 8 free hours* 
of online time passwords for myself and my colleagues, a User's 
Guide, 12 months of Dowiine'™ Magazine and waiver of my first year's 
$12 annual service fee— for $49.95. 

□ Send me a Personal Membership Kit same as above but with 5 
free hours* of online time and a single password for myself alone— for 
$29.95. 

] Check enclosed 
□ Charge to my: □ AmEx □ MC □ VISA □ Bill me later 

Card No Exp 

Signature (required) 



If you pay by credit card, all future charges will be billed to that account. 

Name Title 

Company 

Address 

City/State/Zip 

Daytime Phone 

Computer make and model 

[ ] Please send more information. 

Mail to: VJN/R Membership Kit, P.O. Box 186 
Drexel Hill, PA 19026-9973 

For faster service, call 1-800-221-7700, Ext. 1421 today! 

DcwJones NeWRetrieval 

From Dow Jones ik Company. Inc 

The information that powers today's business: 

1421 
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The more you look into 386 compatibles, the more 
you realize that well thought-out design innovations 
(that really work) are few and far between. 

That's why our engineers set out to design the 
GV-386. They realized they could unlock more of the 
chip's potential, if only they could speed up data retrieval, 
without affecting system reliability. 

INNER POWER 

Here's how they did it: a high-speed RAM cache 
circuit— a full 64K of superfast 
memory-that puts your most fre- 
quently accessed data right at your 
fingertips. If you're ever involved in 
processing complex databases, long 
spreadsheets, or detailed engineer- 
ing drawings, you'll see the value of 
this innovation in a second. ..literally. 

Best of all. the cache circuit 
actually makes the GV-386 more reli- 
able than other high-speed machines, 
by sparing integrated circuits from 
harsh overloading. 



Our BBS is on-line 24 hours. 
Call The Soft Stop at 918-252-91 37 

Prices subject to change 



GV-386 
Specifications 



□ Available with 16MHz 
or 20MHz CPU 

□ Zero Wait States 

□ 64K Cache (keyboard 
enabled) 

□ IMBRAMon-board, 
expandable to 4MB 

□ Socketed for 80287 or 
80387 

□ I/O Bus runsat8MHzfor 
hardware compatibility 

□ Six 16-bit slots; TWo 8-bit 
slots 

□ Price: 20MHz systems start 
at $2,750; 16MHz systems 
as low as $2,375 



QUALITY THROUGHOUT 

Of course, our most important criterion when 
designing our super compatible wasn't speed-it was 
quality. T^ke a look inside the GV-386 and you'll see it 
everywhere: from the highest quality components avail- 
able to the intelligent use of special CMOS RAM to store 
system set-up information. On the outside, the fit and 
finish of the GV-386 would make Big Blue green. Even the 
user's manual has impressed users and reviewers alike. 

We'd like to tell you more about 
what went into the GV-386. Give us a 
call and we'll give you the whole story 
We'll also tell you about our exclusive 
30-Day Compatibility Guarantee, our 
full One- Year Warranty and our toll- 
free support service. 

The GV-386 from PC Designs. 
With design innovations this 
advanced, at this price, it's an 
open and shut case. 



Designs 
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Call us now at 1-800-32-BIT PC 

(800-322-4872) 

2500 N. Hemlock Circle. Broken Arrow. OK 74012 

* 918-251-5550 (Fax 918-251-7057) 

19 Rector Street. Suite 2705. New York. NY 10006 

♦ 212-514-7280 (Fax: 212-797-3973) 




By PRESTON GRALLA 



r alk up a dingy 
flight of stairs, down cinder block corri- 
dors, and pass through a small office 
filled with junk food, cigarette butts, and 
more computers than should reasonably 
be crammed into such a small space. 
Stroll to the far side of the back room, 
and tucked away in a plain metal filing 
cabinet you'll find around a dozen plas- 
tic disk holders full of some of the most 
useful, innovative, and least expensive 
programs available today. 

Welcome to the Boston Computer 
Society IBM PC Users' Group Soft- 
ware Exchange. This venerable organi- 
zation has been distributing shareware 
and public domain programs since the 
earliest days of personal computing. 
The exchange started several months 
after the release of the IBM PC, when 
hackers and hobbyists found them- 
selves with previously undreamed-of 
computing power, but with little soft- 
ware to run on the new machines. 

In those days the exchange was pri- 
marily composed of the kind 
of people who not only 
bought commercial pro- 
grams but also wrote soft- 
ware for themselves. It 
sprung up as a way for them 
to share their work and 
build up their own personal 
software libraries. 

So far the exchange 
hasn't gone uptown, as the 
disheveled offices all too 
obviously proclaim. But the 
focus has clearly shifted. 
Vincent Gale, who as an as- 
sociate director of the PC 
Users' Group guides the di- 
rection the exchange will 
take, says that it has 
changed because "the users 
have become less 'techie' 
oriented. Today techies are 
a relatively small part of the 
membership." 



For that reason, people now rarely 
use the exchange to share software 
they've written. Rather, they purchase 
a catalog on paper or disk for $5 ($7 for 
nonmembers) and order programs 
from there. Members of the Boston 
Computer Society pay $5 for each disk 
they order; outsiders pay $7. 

From that point on, the exchange 
functions in the traditional shareware 
manner: If someone likes the program, 
he sends the author a registration fee. 
If not, no more money is exchanged. 

The several hundred programs 
range from the useful to the ridiculous 
to the sublime. Utilities, DOS shells, 
and communications programs are big. 
Topflight word processors, such as 
PC- Write, can be found alongside hard 
disk defragmenters. If you're looking 
for a billing system for mental health 
professionals or a fake spreadsheet that 
pops up with the click of a key to 
fool your boss into thinking you're ac- 
tually working, the exchange is the 



place to turn. 

All in all, the Software Exchange's 
catalog is like an Arabian bazaar for 
software adventurers. 

Those who run the exchange aren't 

The Boston 
Computer Society's 
Software Exchange: 
an Arabian bazaar 
for software 
adventurers. 

driven by a profit motive; all work is 
done by volunteers. Any money made 
from the sale of disks is plowed back 
into the Software Exchange or the us- 
ers' group. 

Joe Sireci is typical of the volun- 
teers. A great bear of a man, he takes 
time out from his busy schedule as an 
analyst with a management and pro- 



A Shareware Sampler 

The Boston Computer Society 
IBM PC Users' Group Soft- 
ware Exchange Catalog is a 
browser's delight. You can 
choose from several hundred 
programs, and part of the fun is 
thumbing through the catalog 
itself. Following are edited 
excerpts: 

• Automenu. A sophisticat- 
ed system to create menus that 
access frequently used programs 
and perform DOS commands 
with a single keystroke. 

• Burnout. A versatile 
screen-blanking utility to pro- 
tect your monitor. 

• Compare. Allows you to 
compare two ASCII text files. 



• Express Calc. An easy- 
to-use spreadsheet. 

• Galaxy. Word processor 
with pull-down menus and 
WordStar-like keyboard 
commands. 

• Hercsnow. Displays 
snowflakes on a Hercules card. 
If you've ever wondered why 
you bought a Hercules card, 
here is the answer. 

• Jokes 1. A disk of several 
programs that "turns your mon- 
itor upside down . . . puts your 
computer through a wash-and- 
dry cycle ... or displays a fake 
spreadsheet when you press a 
hotkey." 

• Monopoly. The classic 



board game. 

• PC-Key-Draw. Key- 
board-to-screen graphics pro- 
gram for low-resolution 
drawing. 

• PC-File + . A menu-driven 
database. 

• PDSW. Public domain 
utility to print sideways. 

• TSR. Programs for manag- 
ing DOS memory. 

• Tutor. An interactive 
menu-driven tutorial about 
IBM PCs and DOS. 

• Undel. A file recovery 
program. 

• Snapshot. Captures and 
saves the contents of your com- 
puter screen. 
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gramming consulting firm to devote 
ten hours or so a month to the ex- 
change. When asked why he volun- 
teers, he first offers a tongue-in-cheek 
answer: "All you have to do is ask for 
help, and they'll suck you into a job 
and a committee somewhere." But lat- 
er, he adds that he does it "to give 
back some of the time the BCS has giv- 
en to me — some of the time and 
knowledge." 

Sireci sees a practical as well as a 
philosophical side to the shareware 
phenomenon and to the Software Ex- 
change. In the pragmatic realm, he be- 
lieves that "on the whole, shareware is 
as good as, or even better than, com- 
mercial programs." As for the software 
authors, he thinks the benefits tran- 
scend the monetary rewards. 

Shareware authors "don't want to 
sell out to big publishing houses," 
Sireci maintains. "They want the op- 
portunity to show what they can do, 



get credit for their work, and make a 
little money on the side. And they take 
more care with their programs because 
their name is on it rather than the 
name of a major corporation." 

Getting a program listed in the Ex- 
change's catalog is not necessarily 
easy, he notes. Reviewers evaluate ev- 
ery program, and turn thumbs down on 
some of them. Often members critique 
a program that doesn't pass muster, 
giving the author an opportunity to im- 
prove its chances for sale. 

Many of the programs listed in the 
catalog are also available from bulletin 
boards. But Sireci points out that in 
these days of computer viruses, 
ordering software through the ex- 
change's catalog rather than down- 
loading it is one of the best ways to 
practice "safe computing." Because 
the exchange gets its software directly 
from the author, it is less likely that 
someone has had a chance to attach a 



hidden virus. 

The kinds of programs available 
from the exchange changed once — 
when membership shifted from hack- 
ers to general users — and associate di- 
rector Gale believes it will change 
again. In the future, he predicts, the 
exchange will offer fewer general-pur- 
pose software programs such as word 
processors, and more utility programs 
designed to work in concert with 
commercial software, such as add-ins 
for 1-2-3. 

But whatever the kind of software 
available, the lure of getting something 
new for little money will always be 
strong. As Sireci says, "As long as 
something does the job, I'll try it. And 
$5 isn't that large an investment to see 
if it fits." B 



Preston Gralla, the former managing edi- 
tor of PC Week, is a contributing editor 
for PC/Computing. 




Sure it's Insured? 



|j jPPI Most computers are not insured. And ordinary 
yymjm » t m f the X policies may exclude or limit the coverage 

you need. Do you have the ready cashjo 
replace stolen or damaged equipment? Vbu will if you have SAFEWARE's 
comprehensive Computerowners coverage. It provides full replacement of 
hardware, media and purchased software for just pennies a day! four 
protection includes theft, fire, accidental damage, natural disasters like 
earthquakes, and more. Even costly power surges are covered. Just select 
your system value and premium from the table below. I'se the coupon or 
call for immediate coverage or more information. 

Call Toll Kree 

1-800-848-3469 

Local 1-6I4-262-0SS9 x ^ 

On CompuServe. 
GO SAF 



Amount of Insurance 


Annual Premium 


Up to $2,000 


$ 39 


$ 2,001-$ 5.000 


$ 69 


$ 5.001-$ 8,000 


$ 89 


$ 8,001 -$11,000 


$109 


$11, 001 -$14,000 


$129 



Call tor rates on higher amounts 



SAFE^ARE. The Insurance Agency Inc. 
2929 N. High St. P.O. Box 02211 
Columbus. OH ^3202 



10 DAY TRIAL Review \<>ur policy for 10 days after you receive it Satisfaction 
guaranteed or your monei back. 



MPCZ 



Name 



Address 



Phone (l)avtime). 



□ Check Enclosed □ Visa □ MasterCard F.\p. 
Card # 



Total value of hardware, media and purchased software S. 



< Insure In lull lalun 



four signature 

Mail to SAFEWARE. The Insurance Agency Inc P0 Box 02211 Columbus. OH 43202 
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Access PostScript Font Outlines directly 
from the Ventura Font Menu! 

• Easy Installation 

• Screen Fonts Included 

• Real Ballot Box Character! 

Access 31 Font Outlines from the 
following type families: 



(DcemilMry r§(sIh(n)(D)]llb®®Ik 

Requires: 

A PostScript Printer TllIIIII]@S IRdSIMaM 

and Ventura Publisher 1 .1 r r 

Xerox * • Trademark of th e Xerox Corporation ZMVh Cfo&HC&W 

PostScript is a Trademark of Adobe Systems. Inc JL ^ 

Ventura Publisher ie a Trademark of Ventura Software, Inc. (Plus Dingbats and Symbol) 

PS-Outllne by SoftSaxLfit 
Send $99.95 check or m.o. plus 3.50 s/h to: 
12021 Piano Rd. Suite 165 
Dallas, Texas 75243 

VISA & MASTERCARD (214) 437"4884 VISA & MASTERCARD 
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"Calling NewsMaster easy to use 
is an understatement!' 

— PC Magazine 



lime 




Ballooning 111 

Napa 



"NewsMaster s 

blend of text, graphics and 
ease of use is excellent'.' 

— Personal Computing 








"NewsMaster is an excellent 



*5i HMLOWti.* 



low-end package . . . 
The more expensive and 
elaborate programs 
could learn a lot from its 
speed and simplicity." 

— Desk Top Publishing 
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Imagine what they'll say about the 
new and improved version. 

They'll like the more flexible page layout. They'll like the ability to capture 
graphics from Lotus 1-2-37 PC Paintbrush™ and other MS-DOS programs. 
And they'll especially like the better print quality. 
Introducing NewsMaster II® the easiest desktop publishing software on the * 
market. If you've always felt that desktop publishing was too 
difficult to master, NewsMaster II will change your mind. 

You can create your own multiple-column newsletter. Or your 1|H| 
very first recipe book illustrated with your choice of over 250 
pieces of original art. Or you can print out a real estate report in -S. 
any one of our 30 type fonts and vary the margins if you desire. \ 
Or write a short story using any one of our multiple printing modes. 

But best of all, you can lose the manual. Because you'll probably 
never need it once NewsMaster II is up and running. 

Before you buy any other desktop publisher, ask for a demo of the 
easiest desktop publisher. NewsMaster II . 

NewsMaster II supports over 100 printers from dot matrix to laser, 
works with IBM PC® and compatibles, and it comes with a 30 day 
money-back guarantee. Available for $79.95 at your local dealer or 
call 800-443-0100, extension 238. 
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Unison World 

A division of 
Kyocera Unison, Inc. 
P.O. Box 3056 
Berkeley, California 94703 



NEWSMASTER NEWSMASTER II AND UNISON WORLD ARE REGISTERED TRADEMARKS OF KYOCERA UNISON, INC 
LOTOSU- MB A^TKAOTMAKKOFlSrUS DEVELOPMENT CORPORATION. PC PAINTBRUSH IS A TRADEMARK OF Z-SOFT 
CORPORATION. IBM PC IS A REGISTERED TRADEMARK OF INTERNATIONAL BUSINESS MACHINES. INC 
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TkE Ultimate Manager 

For Ram-Resident 

Programs. 




RAA/Htesident Program 




RAM-Resident Program 



PopDrop® 

PopDrop Is Just $49.95 

Order No. POP101 VISA, MasterCard or AM EX ac- 
cepted. We offer a 30-day money back guarantee on 
direct sales. Add $4.50 for shipping, Florida residents 
add 6% sales tax. International orders add $10.00. In- 
clude street address— UPS will not deliver to P.O. boxes. 

BLOCPublishing 

800 SW 37th Ave, Suite 765, Coral Gables FL 33134 
Call (800) 888-BLOC To Order Or See Your Dealer 



Remove, Replace Or Deactivate RAM-Resident 
Programs Without Rebooting Your System 

If you use RAM-resident programs such as spell checkers, desktop 
organizers or keyboard macros on your PC, you know these "pop-up" 
programs provide convenience and enhance productivity. 

The problem with these programs is managing them. Some create 
memory or keyboard conflicts and therefore can't be loaded with others, 
while some gobble up so much memory that you can't use anything else. 
PopDrop solves these problems by allowing you to remove, replace, even 
deactivate RAM-resident programs— without rebooting your system/ 

PopDrop will also let you manipulate programs that reside in EMS— so 
you won't have to perform mental gymnastics just to "make room" for pro- 
grams you need to run. PopDrop is an excellent tool for making different 
software resident when you switch to another program. And PopDrop 
won't interfere with your backup program. 

Voted one of "The Best Of The Best Utilities'' by PC Magazine, 
PopDrop is one program you shouldn't be without. 

PopDrop Divides Your RAN Into "Layers" 

PopDrop works by dividing your memory into layers (up to 16) each of 
which may contain several progams. After loading DOS and your per- 
manent programs, RAM-resident programs are loaded with these layers 
between them, the most permanent at the bottom, the least permanent at 
the top. You can create batch files to remove layers one at a time or 
several at once. 

And PopDrop Is Amazingly Memory-Efficient 

Other products gobble up to 40K of your precious memory. PopDrop 
provides unmatched power and flexibility and occupies only 0.6K for the 
first layer, and 0.2K for additional layers. 

PopDrop features a remarkable animated disk tutorial that 
illustrates how PopDrop works and 
how to use it most effectively. 

Control Your RAM Instead 
Of Letting It Control You 

For example, if you want to run a 
RAM disk, a print spooler and one or 
more pop-up programs most of the 
time, but need them out of the way to 
work on a large spreadsheet, you can 
do it easily with PopDrop. If you need 
different programs resident when you 
switch to another application— it's no 
problem. In fact, you can easily use 
PopDrop in your batch files to make 
this automatic. 

In addition, PopDrop will 
let you "activate" and "de- 
activate" programs in a spec- 
ified layer of RAM to avoid conflicts 
with the program you're using. 

PopDrop is available in 5 'A or 3 J6 inch diskettes, 
ft is compatible with the IBM PC or compatible and the PS/2. 

Copyright 1988, BLOC Publishing Corp PopDrop is a registered trademark of/11 < >< Publishing 



Remove And RepU t- 
RAM-KesKk-ntaMHp) 
I*n*n~ams\VitfKJUt 
RdxxitintfV*ir System. 
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Mention a Profes- 
sor Brainstorm-type eccentric British 
inventor and most people will conjure 
up something approaching bald, be- 
spectacled Sir Clive Sinclair. Sir Clive 
is the designer of such great leaps for- 
ward as the first mass-produced electric 
car (a dismal flop), the flat 2V 2 -inch 
TV screen (he beat the Japanese into 
production with one), and a handful of 
market-shattering personal computers 
dubbed the ZX range, which are best 
known in Europe. The ZXs are now 
part of the ever-growing Amstrad em- 
pire, to which Sir Clive sold the 
venture. 

Now ensconced among the academic 
spires of Cambridge, a sleepy train ride 
from London, Sir Clive probably got 
the idea for his latest foray into com- 
puters during 
painfully boring 
journeys to the 
capital. 

Sir Clive's 
new brainchild 
is called the 
Cambridge Z88, 
and your first 
delightful im- 
pression as you 
take it from its 
box is that it is 
so light, some- 
one must have 
forgotten to put 
the electronics 
inside. Immedi- 
ately you might 
ask, "Where are 
the disk drives?" 
The fact is there 
are none, which 
starts a worry- 
ing series of 

thoughts along the lines of, "How am I 
going to get data to and from my desk- 
top IBM-compatible PC?" 

This gets to the heart of what the Z88 




Eccentric British inventor Sir 
Clive Sinclair can add a 
notebook-sized computer to his 
list off accomplishments. 



is really about — serious portability and 
"no tears" translation into PC-DOS 
machines, especially for WordStar us- 
ers. Sir Clive clearly realized that the 
only thing computer users on the move 
need to do is input data in retrievable 
form. 

So he's built a machine, based on the 
Zilog Z80 chip, that weighs less than 2 
pounds and is about the size of a letter- 
sized paper pad. And on close inspec- 
tion, you'll discover that the Z88's 
slightness doesn't compromise its func- 
tionality or compatibility. 

Power is provided by four ordinary 
AA batteries, which in the machine's 
unexpanded version give you about 20 
hours of working time. The display is 
an eight-line, 100-column supertwist 
LCD. The Z88 uses solid-state storage, 

with additional 
memory capaci- 
ty provided by 
I EPROM car- 
tridges that fit 
into slots on the 
front of the 
machine. 

Even when 
the screen dis- 
play is switched 
off, everything 
held in the com- 
puter's memory 
is maintained — 
so long as the 
batteries have 
sufficient power. 
The screen dis- 
plays a warning 
when the batter- 
ies are getting 
low, and an in- 
ternal capacitor 
will keep the 
power going for up to six minutes while 
you're changing them. If you're using 
all three slots, however, you'll have only 
about 60 seconds to make the change. 



Software is provided by an integrated 
package called Pipedream, which incor- 
porates word processing, spreadsheet, 
and database capabilities. The machine 
also comes with pop-up utilities, in- 
cluding a clock, a calculator, a diary, an 
organizer, and an alarm reminder. 

The standard Qwerty keyboard in- 
cludes a few unusual dedicated keys — 
Index, Menu, Help, and a key marked 
with a square and another with a dia- 



Sir Clive's Z88 road 
machine — as light 
and small as a book, 
as wacky as its 
inventor. 



mond — that are linked to features of 
the software. 

Pressing the Index key returns the 
user to the main command level of the 
software and suspends the current op- 
eration. The Help key gives context- 
sensitive information about the current 
operation. The Menu key lets the user 
make selections regarding the current 
application; each menu selection is dis- 
played with a shortcut equivalent that 
can be used in lieu of entering the full 
command. 

The square and diamond keys are the 
prefix keystrokes for making shortcuts. 
The square introduces a shortcut for 
calling an application; the diamond pre- 
cedes a shortcut for carrying out an 
operation. 

The keyboard is covered by a rubber 
mat, which gives a dead feel to the keys 
but insulates the machine from con- 
tamination. It is virtually noiseless un- 
less you activate the toggle to introduce 
an audible click for each keystroke. 

Another unusual feature of Pipe- 
dream is its page-display map, which 
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EASYFLOW 

An on-screen flowchart processor that knows about flowcharts - not just 
/I another ' 'screen draw ' ' program that makes you do most of the work. 
EasyFlow is a powerful full-screen graphics program dedicated to flowcharts 
and organization charts. With it you can quickly compose charts. More 
important, you can easily modify charts so they are always up to date. 

► Automatic: Fully automatic text centering within shapes, both horizontally and 
vertically. Fully automatic line routing & re-routing. 

► Fast: Written in assembly language for speed. 

► Large: Charts up to 417 columns wide by 225 lines high. Chart too large for your 
printer? EasyFlow automatically breaks the chart up & prints it in page size pieces. 

► Standard: All standard flowcharting shapes included. Custom shapes can be ordered. 

► User friendly: Don't take our word for it. PC Magazine* says "EasyFlow lives 
up to its name. It's hard to imagine any easier and more flexible way to produce 
basic and even complex flowcharts". 

► Mouse: Optional but fully supported. 

► It prints: On most popular matrix printers including IBM, Epson, Toshiba, HP 
LaserJet, LaserJet-Plus and many others. 

► It plots: On HP7440, 7475, 7550, 7570, 7585B and compatible plotters. 

► It works: We are contractually prevented from mentioning the name of the "big 
eight" accounting firm that purchased a world-wide site license, but we can tell 
you that they spent months evaluating all available flowcharting packages before 
choosing EasyFlow. 

► Rush delivery: Order by noon today (eastern time) and we'll have it to you by 
courier tomorrow**. Rush delivery charge is $15.00 (instead of $2.00) and is 
available only in USA & Canada. 

► Documented: 100 page manual plus over 150 screens of context sensitive help. 
EasyFlow works on IBM PC's, IBM PS/2 and compatibles. Requires 384 K memory 
DOS 2.0 or higher and an IBM CGA/EGA/VGA or Hercules monochrome compatible 
adapter card. 

Order direct for only $149.95 + $2.00 S&H (USA/Canada), $10.00 (foreign). Payment 
by M.O., cheque, VISA, Mastercard or Company PO. 

* March 10. 1987 issue, page 278 

** Rush orders are shipped by Purolator Courier and normally arrive the next business day to most locations 
Hemote destinations take longer 



EUROTECH 



Mai Iroom 
sends to 
central files 
by 9am 




Central files 
complete 
"Lost Order" 
form 



Unit R 




es 



Log Complaint 



+• In addition to logging 
the complaint* the search 
unit copies the complaint 
for managers as uell- 



The chart fragment above was produced on an HP LaserJet-Plus and is actual size and 
untouched. Publication quality charts like this can be produced using only minutes of preparation 
time and seconds of print time. 



HavenTree Software Limited 

PO Box 1093-D 

Thousand Island Park, NY 13692 



Order Desk: 1-800-267-0668 
Information: (613) 544-6035 ext 60 
Telefax(G3): (613) 544-9632 



appears on the right side of the screen 
and shows the layout of the whole page. 
It allows you to start formatting a docu- 
ment while you're still in transit. If 
you're downloading to WordStar, it can 
even retain print commands in a file af- 
ter it's been dumped to DOS. 

At the end of a journey, the down- 
loading procedures are simple and reli- 
able, expedited via a cable using a 9-pin 
RS-232 serial port and PC-Link II 
communications software. The soft- 
ware for the transfer resides in a 32K 

The Z88's biggest 
attraction is its 
price. The basic 
machine costs 
only $549. 

EPROM cartridge in one of four Z88 
slots and on a floppy on the target ma- 
chine, which controls the download. 

Not the least of the Z88's attractions 
is its low price. The basic machine costs 
$549 in the United States, although for 
this you get only 32K of memory. Ex- 
pansion cartridges are available in 32K, 
128K, and 512K packs, but a 512K car- 
tridge together with a PC link will al- 
most double the initial price. 

Sir Clive's Z88 will be distributed in 
the United States by Cambridge North 
American, a subsidiary of Diversified 
Foods, a $150-million-a-year Portland, 
Maine, grocery wholesaler turned com- 
puter distributor. Diversified took a 
warning shot across the bow from Am- 
strad as it lined up to use the Sinclair 
name, which went legally to Amstrad 
when Sir Clive sold the ZX line to the 
company. Diversified finally agreed to 
rechristen the venture. 

Cambridge North American hopes to 
be moving the Z88 through computer 
stores and major retail outlets offering 
various promotional discounts. To help 
the machine get off the ground in the 
U.S. market, the company has signed a 
letter of intent to acquire 51 percent of 
its first dealer, Executive Computers, a 
four-year-old laptop specialist in New 
York City that sells to 800 of the For- 
tune 2,000 companies. E 

Peter White is with APT Data Services 
in London, publisher of the Computer- 
Gram International news service. 
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Your free ticket 

toThe Source. 

Subscribe to The Source before November 15, 1988. 
Save $29.95 and receive a $15 usage credit. 



Send the coupon below or call 
The Source right now. We'll waive our 
standard $29.95 registration fee and give 
you up to 2V2 hours of free online time 
to get started. 

The Source is the best place to start 
learning about online communications. 
Along with your usage credit, our step-by- 
step tutorial shows you how to 
use The Source without paying 
a penny in online charges. It's 
the only online service that 
doesn't make you pay -3 
to learn. 

Soon you'll be zip- 
ping through a collec- 
tion of the world's 
most popular informa- 
tion databases and 




* The rnjostpcMtrful resource 
any po^Tnalafriputer can ha\c. 



I" SEND NO MONEY 

I To subscribe to The Source 
I just mail this coupon. Or call 
The Source toll-free at 
1-800-336-3366 and give 
our representative this claim 
^ number, 78KV251. 

V □ Yes, I want to subscribe to The Source and 
take advantage of your free registration offer 
/ and $15 usage credit. 

/ □ Also send me the SourcePak User's Manual 
(shown) at a special reduced rate of $12.95 
(plus $3.50 postage and handling*). Regularly 
$21 .95 - Save over 40% ! 

MAIL TO: The Source, 1616 Anderson Rd., 
McLean, VA 22102 



easy-to-use electronic communication 
services. Like an investor services package 
with automated portfolio management. 
Instant access to news from AP, UPI, 
USA Today and The Washington Post. 
Grolier's full-text, online encyclopedia. 
Special Interest Groups. Electronic mail. 
Free software. Airline fares and schedules. 

And much more. 

All at very competitive 
online charges* 

But you have to act now. 
This offer ends Nov. 15, 
1988. To get your free regis- 
tration and $15 usage credit, 
call 1-800-336-3366** and 
give our representative this 
claim number, 78KV251. 
Or mail the coupon below. 

Bill my SourcePak Manual I 
(if ordered) and all charges 
on my account (including 
$10 subscription fee) to: 

□ Visa □ MasterCard 

□ Discover SN1 

□ American Express / ~~ 

/ 

\ 



INFORMATION NETWORK 




The most powerful resource any personal computer can have. 



Credit card # 



(must be provided) 

Expiration date 

Name 

Address 

City 



Mother's maiden name 



State 



Zip 



(for password verification) 



l_ 



Offer expires November 15. 1988. 

♦Subscribers to The Source are assessed a $10 subscription fee each month. 
This fee is credited toward your first $10 in online charges. $15 credit applies 
toward usage charges and subscription fees. When your credit is exhausted. 



PC type 

Phone (day) (evening) 

you will begin paying per-minute rates. 

**In Virginia, or outside U.S. call 1-703-821-6666. 

tAirmail charges outside the U.S. will be added to your bill. 

Discover SM is a service mark of Discover Card Services. Inc. 



The Source x is a registered service mark of Source Telecomputing Corporation. 1 1988 Source Telecomputing Corporation. 
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Who's ^^^^^^m the #1 floppy disk in terms of overall quality? BASF The 

author of a ^^^^^ recent performance test* of 18 leading double-sided, double- 
density 5.25" disks says that the #1 diskette is made by BASF Shouldn't the brand 
you buy be #1 ? Call 800-343-4600 for the name of your nearest supplier. 



'Based on a survey conducted by Memcon Corp., reported 
in the October 26, 1987 Computer Reseller News. 




BASF 
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By KRISTIN R. WOOLEVER 



o 

^| ^ost of us who 

use word processing software have been 
frustrated for years by the two-ton 
manuals that come with the disks. Not 
only does the documentation look in- 
timidating, but its density makes it 
nearly impossible to find quick answers 
to simple questions. 

"I'll just check the table of contents," 
you think as you squelch your creative 
muse for the moment to find out, say, 
how to number your pages. But you 
read through nearly the whole table of 
contents before you finally see "Page 
Number," and thumb through the man- 
ual to the appropriate section. It reads: 
"The PN (Page Number) command 
outputs the current page number in the 
text wherever it is placed ... to auto- 
matically number the pages, it is used 
with the Running Header or Footer 
command. (Refer to the Running 
Header and Running Footer descrip- 
tions in this section.)" 

After returning to the table of con- 
tents to find the page numbers for the 
running header and footer sections, and 
after getting no help from them, you try 
the index. Fine. But there you run into 
more problems. Do you look under 
"Page number," "Page number field," 
"Pfcgfc number indicator," "Page num- 
bering," or "Page Number command"? 
You decide to number the pages by 
hand and finally return to your muse, 
only to find her long gone. 

That's what it was like to use the 
documentation for XyWrite II, the Xy- 
Quest Corporation's popular word pro- 
cessing program. It was bulky, poorly 
organized, and written for computer 
programmers, not writers. 

Fortunately, things have changed. 
The documentation accompanying the 
new XyWrite III Plus shows that Xy- 
Quest has learned its lesson. The com- 
pany is now producing documentation 
users can really use. 

The logic of XyWrite IPs documen- 



tation was its worst fault. The lengthy 
user's manual tried to be everything to 
everybody. The guide crammed togeth- 
er an introduction for the new user, a 
lengthy tutorial, a reference section, 
and a section on the program's ad- 
vanced features — all in four chapters. 
Because each section had a different 
purpose, each had a significantly differ- 
ent format — creating confusion for 
even the most studious user. 

Adding to the frustration, the refer- 



ence section either repeated much of 
the tutorial's information or fell victim 
to the sin of "go to" documentation. 
Let's say you wanted to know how to 
edit your source files in expanded 
mode. If you checked "Creating and 
Editing Program Source Files," you 
were told to go to the "Tab Set" section 
and then to the "Margin" section to get 
complete information. 

If that wasn't enough to send most 
users to another software program, per- 
haps trying to follow the tutorial was. 
The table of contents for the tutorial 
chapter didn't match the actual sub- 
heads within the chapter. Several en- 
tries in the table of contents did not ap- 
pear on the pages indicated in the 
chapter itself. The information may 
have been there, but the subhead to cue 
the user was worded differently or 
missing altogether. 

Poorly designed pages, shifts in style, 
weak proofreading, and the total ab- 
sence of graphics compounded the 
weaknesses in XyWrite IPs documenta- 
tion. The manual looked and read like 
an afterthought. Unfortunately, its 
flaws reflected an attitude on the part 



of some in the computer industry that 
documentation is a luxury — an extra 
tacked on at the end of product devel- 
opment and always at the mercy of 
budget cuts. 

The XyWrite III Plus guide, on the 
other hand, reflects the industry's new 
attention to documentation as a mar- 
keting tool. The changes in the Xy 
Write manual from 1983 to 1987 illus- 
trate a shift in attitude that says that if a 
program is made easier to use, more 



people will buy it. 

Though even heftier than its prede- 
cessor, the XyWrite III manual is better 
designed, better organized, and much 
better written. 

Beginning with a new script logo and 
a handsome, blue-striped section title at 
the top of every page, the documenta- 
tion immediately looks more readable, 
less technical. The typeface, though 
smaller than the previous version's, is 
softer and uses boldfacing more cre- 
atively. The new font is easier to read 
and lets you shift between computer 
screen and manual page without strain- 
ing your eyes. 

But it's the new documentation's or- 
ganization that really sets it apart. The 
manual is called a Reference Guide, 
and it lives up to its name. It serves only 
as a thorough reference — not as a tu- 
torial, an installation guide, a quick ref- 
erence, or a kitchen sink. For those who 
prefer tutorials, XyQuest provides three 
separate manuals for different needs — 
Quick Start, Basic Word Processing, 
and Applications — leaving the Refer- 
ence Guide to do its job in one format. 

The manual is sensibly task-oriented 



With its elegant, readable manual, 
XyWrite III Plus proves that software 
documentation can really work. 
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We've gpne to great widths to make 

you look good. 

Sideways* is the one software to turn to for printing spreadsheets that are 
too wide for your printer. And to make presentation-quality printouts that look 
great. With bold, underlined, and expanded type all on the same page. Your 
choice of nine type sizes. And with borders, page size, margins and spacing 

arranged any way you like. 
"Sideways is such a ^^^^ Sideways runs right from your 1-2-3 R 
fundamental r L Release 2 or Symphony® menu. Just highlight a 

range and print. 

Plus, Sideways works with your other soft- 
ware, too. Including databases, word proces- 
sors and project planners. With all 
. popular dot-matrix printers, as 
well as the LaserJet Plus/ 
"X Series II. And all for just 
' ~ $69.95. 

\ See your dealer 
Or order direct by call- 
W ing 1-800-822-3865, Ext. 
212 (617-497-6339 in MA). 



spreadsheet print- 
ing that I find it hard 
to imagine using 
1-2-3 without it." 
PC MAGAZINE 
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FUNK 
SOFT 
WARE 




Funk Software, 
222 Third Street, 
Cambridge, MA 02142 

Sideways is 
a registered 
trademark of 
Funk Software, Inc. 
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AcroSpin; Version 2.0 

Smooth 3-D motion on your display screen. 
In color or monochrome. In real time. 

Inexpensive. 

Using the arrow keys on your keyboard, you can rotate a 3-D wire frame 
object or point cloud around any of the three coordinate axes, scale the 
object by a factor of over 8000, or translate the object left, right, up, or 
down. AcroSpin reads the colors and coordinates of points and line segments 
from an ASCII input file, in either AcroS pin's own compact, human readable 
format, or in the DXF format produced by the most popular CAD packages. 
AcroSpin is programmed entirely in assembler, using the fastest video 
drivers and 3-D transformation routines ever written for the PC. In his 
column in the May 31, 1988 issue of PC Magazine, John Dvorak called 
AcroSpin "Hot stuff." AcroSpin comes with a manual, an interactive 
tutorial, several examples of 3-D objects (including a fighter jet, a face, 
a spiral galaxy, and a surface plot), and several examples of programs 
that generate 3-D objects. AcroSpin supports ALL the graphics modes of 

the CGA/EGA/MCG A/VGA/Hercules 
display adapters. It requires a PCJr 
through PS/2 or compatible, DOS 2.1 
or later, about 70k of memory, but not 
a math coprocessor. Comes on a 5 1/4" 
DS-DD diskette. Not copy protected. 
Suggested retail price: $30. Check 
your local dealer. For more infor- 
mation, or to order by mail, just call. 



ACROBITS™ 
PO Box 1302 

Menlo Park CA 94026-1302 
(415) 328-0542 



MEDIA 



and arranged into six chapters: Getting 
Started, Filing, Editing, Formatting, 
Special Features, and Customizing. 
Under each heading in the table of con- 
tents is a clear, action-oriented sub- 
head. And you can read the manual in 
any order without the frustration of "go 
to" directions. 

All the sections use the same struc- 
ture, so you know where to look for in- 
formation without wading through dif- 
ferent formats. In XyWrite III Plus, the 
chapters proceed by first explaining a 
command's format, then its purpose and 
required user action; the sections con- 
clude with notes about the command's 
various applications. Every page fol- 
lows this structure, creating a pattern 
that allows you to find information easi- 
ly and quickly. 

There is a useful consistency in the 
graphic design as well. Nearly every 
page has a screen or drawing to illus- 
trate a concept explained in the text. 
The illustrations are handy for quick 
reference, and they make the manual 
more readable, too. You no longer have 
to imagine how the screen should look: 
just check the example on the page. 
The graphic elements are also em- 
ployed to create more space around the 
text, so you can digest smaller chunks 
of information. 

Even the sentence structure of the 
XyWrite III Plus Reference Guide ex- 
emplifies the new attitude toward docu- 
mentation. The old XyWrite II docu- 
mentation labored through phrases 
such as "integrated text preparation 
and output formatting program," stifled 
itself with excessive passives and no- 
minalizations, and read like a program- 
mer's notes. The XyWrite III Plus 
guide speaks directly to intelligent 
users who need to get a job done with- 
out spending hours translating the 
manual. 

XyWrite III Plus has sensible, easy- 
to-use documentation written for writ- 
ers. Its practicality is a good example of 
the increased industry attention to de- 
veloping documentation whose quality 
lives up to the hardware and software it 
describes. In just the four years from 
1983 to 1987, computer documentation 
has come a long way. Its newfound in- 
dustry respect has been well earned. B 

Kristin R. Woolever is director of techni- 
cal and professional writing programs at 
Northeastern University. 
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IT'S STARTLING 



...how much the world of computing has changed in just the 

last few years. 




AND YOU'VE CHANGED TOO. 



You've become more involved, more demanding, more curious about 
what you can do with your computer — more confused about how 
to buy or upgrade, ana more aware of how hard, and rewarding, 

it can be to master it all. 



join us 




That's where PC Computing comes in. In these fast-moving times vou 
need a magazine to help you keep up with the breakneck pace. One 
that respects your intelligence and your time. One that's breezy, smart, 
and a pleasure to read. We promise to show you how easy it is to 
become a true power user— and of course, we'll help you find the 
absolute best products for your particular needs. 





Sign on for the future with PC Computing. You'll SAVE 63% OFF the 
$35.40 newsstand price— and get a full year (12 exciting issues) 

for just $12.97. That's even less than our reaular 
subscription rate of $19.94. So send in the attached card today. 

For faster service call 1-800-525-0643 
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Dependable UPS systems from American Power Conversion 
support the new UPS monitoring functions of: 

Novell's SFT Level 2 NetWare M 
3 Corn's 3S/400 server 
Banyan's VINES M 




Here's the American Power Conversion Advantage: 

# Systems allow automatic, secure network shutdown during extended power outages. 

# No supervisor intervention is required. 

# Ideal for file servers which are sometimes unattended or attended by untrained personnel 
f Complete power protection from blackouts, sags, noise, and surges. 



A broad range of UPS products covers all networking requirements: 

330 XT Low cost UPS protection for network workstations 

For AT type servers, 3 Com servers, and CAD workstations 
For SFT Level 2 and VINES file servers 
For large file servers with multiple hard drives 
For multiple PC's or very long backup power duration. 

International models available. Inquire about our UPS application handbook. 



450 AT 
520 ES 
800 RT 
1200 VX 



American Power Conversion 




2 Columbia Street J P.O. Box 3723 1 Peace Dale, Rl 02883 J Tel. (401) 789-5735 
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r he soft- 
ware is called Gerryman- 
der. And after the next 
census, few American poli- 
ticians will be able to sur- 
vive without it — or some- 
thing very much like it. 

In the wake of the 1990 
census will come reappor- 
tionment, the process of 
redrawing the boundaries 
of political districts to re- 
flect changes in the popu- 
lation landscape. The Rust 
Belt will forfeit seats to the 
Sun Belt, urban ward heel- 
ers will lose precincts to 
the suburbs, and members 
of the minority party in 
every district will face ger- 
rymandering — vicious as- 
saults on their historic fiefs 
by a raptorial majority. 

In past bouts of redis- 
ricting warfare, most 
politicians found them- 
selves at the mercy of 
powerful statehouse offi- 
cials who had the re- 
sources, staff, and techni- 
cal expertise to 
gerrymander — to redraw 
political boundaries to 
their own advantage. But not in 1990. 
Not in an age when computers are per- 
vading the fast, high-stakes business of 
politics. 

Enter Gerrymander, software for 
the new politics. "It's very powerful 
stuff, very sexy," crows John Aristotle 
Phillips, cofounder and president of 
Aristotle Industries, the Washington, 
D.C.-based company that's developing 
the software. Phillips is no stranger to 
political controversy. In 1976, as a 21- 
year-old Princeton undergraduate, he 
captured national attention with a se- 
nior physics project that explained, in 




moving across your district 
map, rearranging bound- 
ary lines to see if you're 
going to be reelected or 
not," says Phillips. Guided 
by demographic data and 
the results of past elec- 
tions, the software enables 
politicians to redraw dis- 



The Dukakis campaign's 
Tad Devine and Pamela Lowry: 
"You can break politics down 
to numbers and people." 



elementary terms, how to build an 
atomic bomb. It brought him instant 
national celebrity. He later chronicled 
his nuclear adventures in the book 
Mushroom: The Story of the A-bomb Kid. 

The boy wonder has since turned to 
software. "Gerrymander allows you to 
use a mouse with a personal computer, 



Gerrymander 
allows you to 
see iff you're 
going to be 
reelected." 



trict lines on PCs. The re- 
sults may well be egalitari- 
an pandemonium: "You'll 
have bunches of legislators 
running through the state- 
houses, each with their 
own maps," Phillips says. 

Aristotle is just one of 
several companies — 
Grass Roots Software 
Systems and Campaign 
Software are among the 
others — that specialize in 
applications of computers to politics. 
And using computers to redraw politi- 
cal districts is but one example of a 
trend that has grown rapidly in the 
1980s. Advances in software and in 
powerful and relatively inexpensive 
micro- and minicomputers have made 
the computer a standard feature in the 
campaigns of presidential prospects, 
House and Senate candidates — even 
contenders for obscure local offices. 
Says Phillips: "We've had moms run- 
ning for school boards using their kids' 
Apples." 

Campaign Industry News, a Washing- 
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ton newsletter owned by Aristotle In- 
dustries, estimates that candidates for 
federal office have already spent some 
$20 million on computers and comput- 
er services this year. "You can break 
politics down to numbers and people, 
and the computer has become essential 
in keeping track of both," says Pamela 
Lowry, director of computer opera- 
tions for the presidential campaign of 
Massachusetts governor Michael Du- 
kakis. "It's limitless what you can do." 

The Dukakis campaign, for instance, 
leases a Digital Equipment Vax-11/ 
750 superminicomputer, a Micro Vax 
II, and several dozen PCs. Lowry 
joined Dukakis in 1979, "when all we 
had was two typewriters and boxes of 
file cards," she says. Now she uses the 
Vax mainframe to select supporters 
from a database of more than 150,000 
households, print their names on mail- 
ing labels or get-out-the-vote lists, and 
write them personalized letters — "all 
in a wink." 

When Tad Devine, the Dukakis 
campaign's chief delegate-tracker, held 
the same job for Jimmy Carter in 1980, 
he laboriously listed delegate informa- 
tion in a series of notebooks. This year, 
Devine just cranked up the Micro Vax, 
where a program called Deltrack gave 
him detailed esoterica (occupation, 
nickname, depth of enthusiasm, affili- 
ation with interest groups, favorite is- 
sues, and personality quirks, for exam- 



Thomas Hotelier 
analyzes the voting 
habits of 70 million 
citizens. 



of computer services, this 
$2 million accumulation 
of high technology ana- 
lyzes the attributes and 
voting habits of 70 mil- 
lion U.S. citizens — a 
large share of the nation's 
120 million registered 
voters — and is connected 
to local Republican-party 
headquarters in every 
state. 

The Republicans also 
store information on their opposition: 
voting records, excerpts of interviews 
and speeches, and lists of financial 
contributors. President Reagan's ad- 
visers used one such Republican data- 
base, called Quotes, in preparing him 
for the debates against Walter Mon- 
dale in 1984. In planning a televised at- 
tack last spring, aides to Sen. Robert 
Dole of Kansas used the Presidential 
Campaign Hotline, an electronic bulle- 
tin board, to dig into Vice President 
George Bush's record. 

The Democrats have vowed to catch 
up, and both political parties are now 




The Democrats have vowed to catch up 
to the Republicans, and both parties are 
investing in scanner technology. 



pie) on 6,000 Democratic chieftains, 
delegates, and alternates. 

Still, Dukakis and other Democrats 
are neophytes when it comes to com- 
puter technology. The pioneering work 
in the field was performed by the bet- 
ter-heeled Republicans, who have in- 
stitutionalized campaign high 
technology. 

At Republican National Committee 
headquarters in Washington, two clus- 
tered Vax processors, a MicroVax II, 
and a Wang word processing system 
cram a room half the size of a basket- 
ball court. Under the watchful eye of 
Thomas Hofeller, the party's director 



investing in scanner technology, using 
computers to store newspaper articles 
and other public information for politi- 
cal ammunition. 

Computers are also finding a place 
in political advertising. Want to know 
how many female college graduates 
over 30 years of age, with incomes of 
more than $50,000 a year, can be 
reached by buying time on "The Cosby 
Show"? Ask Catherine Farrell. Presi- 
dent of New York-based Farrell Me- 
dia, Farrell has been building a media 
database on her IBM mainframe for 
ten years. Her computer can chew 
through ratings and demographic data 



from all 210 American television mar- 
kets and tailor candidates' advertising 
to local needs. "The computer will just 
spit it out," says Farrell, who worked 
for Reagan in 1984 and will be buying 
media time for the Bush campaign this 
fall. 

Tough federal requirements make 
computers an essential part of cam- 
paign fund-raising reporting, and at 
least one presidential candidate dab- 
bled this year with a computerized 
marketing tool: Rep. Richard Gep- 
hardt of Missouri recorded a "person- 
al" campaign message that was sent by 
phone, via an electronic dialing system, 
to thousands of Michigan households. 
The Dukakis campaign's Lowry thinks 
the technique in general is "eerie," im- 
personal, and counterproductive, but 
Phillips believes that such messages, 
recorded by popular political figures or 
celebrities, may be a wave of the 
future. 

A two-time loser in his own tries for 
Congress, Phillips turned to the bur- 
geoning software industry in 1983 after 
persuading his brother Dean, an MIT 
graduate, that there was money to be 
made by providing computerized polit- 
ical help to seekers of the half-million 
U.S. public offices that open up every 
four years. "I don't want to oversell the 
stuff; good software won't make a bad 
candidate a good one," he says. "But in 
a close race, it can make a 
difference." B 

John A. Farrell covers presidential politics 
for the Boston Globe. 
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Peabody 
is one smart puppy. 




© Ward Productions. Int 



Peabody, the pop-up resident help utility. 



Let's face it—nobody knows it all. 
And when it comes to the PC, there's 
an awful lot to know. Maybe that's 
why newcomers, experienced users, 
and professional programmers 
are all turning to Peabody 
for help. 

Peabody is a powerful 
new reference utility with 
individual databases for 
MS-DOS and four popular 
programming languages: 
Turbo Pascal, Turbo C f Micro- 
soft C and Macro Assembler. 
Each database holds thousands 
of notes, definitions, charts, and 
examples— categorized and in- 
dexed for fast, accurate retrieval. 

Just ask Peabody. 

Peabody retrieves at the touch of a key, 
using the word at the cursor as an index. 
Related facts and examples are dis- 
played in overlapping frames that pop 
up on screen— and then disappear when 
you're ready to get back to work. For 
more generalized searches, Peabody 




offers a structured subject menu that 
makes it easy to explore the information 
in a database. 

Teach Peabody a few new tricks. 

Peabody also allows you to 
expand your database. You can 
easily add the tips and tricks 
you've picked up from maga- 
zines, friends and the sweat 
of your own brow. And 
naturally you can custom- 
ize Peabody by adding 
new databases, reassign- 
ing special keys and 
changing the display colors. 

Take your pick of the litter. 

Peabody for MS-DOS is designed to help 
everyone get more out of an IBM per- 
sonal computer or compatible. For 
those working with Turbo Pascal, C, 
or the Macro Assembler, Peabody 's pro- 
gramming databases make coding a 
breeze. Order Peabody now with the 
database of your choice. It could soon 
turn out to be your best friend. No 
bones about it. 



"You'll wonder 
how you ever lived 
without it." 

—Kent Porter 

Dr. Dobb's Journal. 

"Peabody has won a 
space in the already 
cramped memory 
of my PC." 

—Robert Alonso 

Bay Area Computer Current. 

Downright habit- 
forming. 

—Terry David 

Computer Language. 



Don't bark up 
the wrong tree. 

' Get instant access to thousands 
of practical facts and examples. 

1 Use Peabody's unique Hyper-Key 
to reference any word on screen. 

Keep all of your Peabody data- 
bases available at the same time. 

Expand a database by adding 
reminders and examples of 
your own. 

Run Peabody in memory- 
resident mode, as a stand-alone 
application or in tandem with 
another program. 



Peabody is published by 

Copict International Ltd. 

312-665-9830 

To Order Call 
Programmer's Connection 
800-336-1166 
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Release 5 is shipping now 



t 



Take a look at MicroPro's latest word processing 
advancement, WordStar Professional Release 5. It's 
shipping now! 



TM 



We've added features like Advanced Page Preview 
which lets you see exactly what your printed page 
will look like, from a thumbnail view to close-up. All 
with a choice of pull down menus or WordStar's 
familiar key commands. 

MicroPro. 

Advanced Page Preview is a trademark and WordStar and MicroPro 
are registered trademarks of MicroPro International Corporation. 




Call 1-800-227-5609, extension 461 to order your update or 
to find our dealer nearest you. Or send in the following coupon. 

I'm interested in learning more about WordStar Professional 

Release 5, please send me additional information. 

Please send me information about updating my copy of 

WordStar. 



Name: 

Address: . 

City State: Zip: 

Please mail to MicroPro International Corporation, 
PO.Box 7079, San Rafael, CA 94901-7079, 
Attn.: Customer Service 
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ou're lost in the 
untamed thicket of your hard disk. You 
wander through directory after directo- 
ry, having forgotten where you've 
stored important programs, wasting 
time searching for the right 
subdirectory. 

You can blame DOS for this all-too- 
commonplace predicament. 
DOS is unforgiving: it won't 
let you easily run a program, 
or use certain files, from one 
subdirectory while you're in 
another. Nor does it make it 
easy for you to run com- 
mand files (those containing 
programs or collections of 
DOS commands) from a di- 
rectory other than the one 
where the files reside. 

Fortunately, DOS offers a 
way out: the Path command, 
which blazes a trail through 
the jungle of data on your 
hard disk and makes com- 
puting a pleasure rather than 
a frustration. The few min- 
utes it takes to put a Path 
command in your Autoexec- 
.bat file can be one of the most impor- 
tant steps you can take to make your 
hard disk live up to its reputation as a 
time and labor saver. 

You need a Path command because 
of one of DOS's many quirks. Early 
versions of DOS require that whenever 
you type a DOS command or run a pro- 
gram, you first change to the directory 
where that particular command file is 
stored. Later versions let you get 
around this, but only after you've done 
a good deal of extra typing. 

So, for example, you'd have trouble 
you were in the subdirectory 



command but your DOS files were in 
the directory \dos. 

To banish the trouble, issue a Path 
command, telling DOS which directo- 
ries and subdirectories to search when 
looking for a file. In the above example, 
you'd issue the command 

path = c:\dos 




\ dbase \ dat and wanted to use a DOS 



You could then run DOS commands 
from any directory or subdirectory. 

Even if you haven't put in a Path 
command yourself, there may be one on 
your system if someone else set up your 
computer for you. The way to find out 
is to type "Path" at the C prompt. If no 
path has been defined previously, DOS 
responds: No Path. If a path has been 
put in, DOS shows you the directories 
in the command path by issuing a mes- 
sage something like this: 

path = c: \ ; c: \ dos; c: \ wp; c: \ 1 23 

If a path exists but you didn't define 
it, the Path command is probably in 



your Autoexec.bat file, which contains 
commands that DOS carries out each 
time you start the system. 

If it turns out you don't have a Path 
command, that's no problem: creating 
one is simple. At the C prompt, type 
"Path = " and then a list of the directories 
and subdirectories you want in the path. 

With a Path 
command, you 
won't need a 
machete to clear 
the way through 
your hard disk 
jungle. 

You can name as many 
directories as you like in the 
Path command, separating 
them with semicolons. Keep 
in mind, however, that the 
more directories you speci- 
fy, the slower the system 
will become. 
Although your directory names 
won't necessarily match those de- 
scribed here, you'll probably want to 
include at least the following 
directories: 

• The root directory, named \ (the 
backslash character). 

• The directory that contains your 
DOS command files, named \dos. If 
your DOS files are in the root directo- 
ry, consider moving them to a directo- 
ry you name \dos to keep your root 
directory as free of clutter as possible. 

• Directories for the application pro- 
grams you use, such as a word proces- 
sor, spreadsheet, or database. 



PC/ COMPUTING 



SEPTEMBER 1 9 8 8 * 215 



Instant Profiles of 177 Countries 






Around the World 
in 80 Seconds! 




*a countpt 
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Enhance Educational Programs 
Obtain Instant Marketing Data 



Plan Vacations or Business TYips 




Only $59.95 

1 - 800 - 255 - 2789 (orders only) 
or contact your local dealer 



PC-GLOBE features 100s of colorful 
maps and an extensive database 
with concise info on climates, demo- 
graphics, economies, languages, 
tourist sites, more. 6 disks, runs on 
color IBM® PC/XT/AT/ PS2 or com- 
patibles with min. 256K. 2 floppy 
drives or hard disk. 3 1 /z" format 
available. Demo disk— $3.00. 



Comwell Systems, Inc. 

2100 S. Rural Road. *2. Tempe. AZ 85282 

602-894-6866 
'Wex:9lO;W0231 Inl'l I -ax: 602- 968-3542 
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• A directory named \ batch for batch 
files. 

Depending on how you use your 
computer, you might also want to in- 
clude a directory such as \pgm for util- 
ity and general-purpose programs or 
\ basic for programs written in Basic. 

If you use a RAMdisk and copy pro- 
gram files to it, be sure to include its 
directories in the Path command. 

Blazing a Path 

Suppose you want to be able to use 
command files in the root directory 
and in directories named c:\wp (for 
the word processor), c:\batch, c:\ 
pgm (for some utility programs), and 
d:\ (for your RAMdisk). You would 
type the following Path command: 

path = c: \ ; c: \ wp; c: \ batch; c: \ PGM; d: \ 

To verify the results of this command, 
type "Path" to tell DOS to display the 
current command path, as you did 
earlier. 

When you use the Path command, to 
define a command path, DOS removes 
any command path currently in effect. 
But there's a way to experiment with 
the Path command without losing the 
current command path. 

Type the following Path command 
to create a batch file that will re-create 
your original command path after 
you've changed it: 

PATH > PATHREST.BAT 

The > (greater than) symbol in this 
Path command tells DOS not to dis- 
play the output of the Path command 
but rather to store it in a file named 
Pathrest.bat (for Path Restore). When 
you want to put your original path 
back in place, type "Pathrest," and the 
file will re-create your path. 

The Path command is best used in 
an Autoexec.bat file, rather than from 
the C prompt. That way, every time 
you turn on your computer, the file 
automatically issues the Path 
command. 

With a Path command in place, you 
may never again find yourself franti- 
cally switching from directory to direc- 
tory, looking for the proper command 
file. And you won't need a machete to 
cut through your hard disk jungle. E 

Bill Traven, a well-known computer con- 
sultant is based in Philadelphia. 



THE SOURCE 
FOR SYSTEMS 
DESIGNERS AND 
INTEGRATORS 

There's only one place to 
find all the sophisticated, 
in-depth technical informa- 
tion you need to succeed 
if your job is building your 
company s computer strat- 
egy— PC TECH JOURNAL 

Every month, PC TECH 
JOURNALS staff of com- 
puter professionals delivers 
the latest news in these 6 
vital areas: 

• Applications Development 

• Data Management 

• Local Area Networks 

• Host Communications 

• Operating Systems 

• Building Computer 
Systems 

So get the news, reviews 
and technical analysis you 
need every month. Return 
the coupon below and 
SAVE 54%. 



r | ^1 /iOT TI P.O. Box 52077 
1 tLvSill Boulder, CO 80322-2077 1 

Send me PC TECH JOURNAL for: 

□ One year (12 issues) only 
$24.97 I SAVE 47% 

□ Two years (24 issues) for only 
$43.97 I SAVE 54% 

Savings based on annual single copy 
price of $4740. 



Mr./Mrs./Ms. 
Company — 
Address 



Please print full name 



City- 



State. 



.Zip. 



□ Bill me □ Payment enclosed 

Add $8 per year for postage outside USA, US currency 
only. Please allow up to 60 days for delivery of first issue. 
Annual basic subscription price is $34.97 



For faster service call 
1-800-525-0643 today! 
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jK^rSaw a Bundle 

' OnOurNewBundle. 



JUST 

$199 




A lot of accounting software 
companies will try to tell you 
their product does more than just 
accounting. So even though you can 
get Peachtree Complete™ II — the 
most complete accounting software — 
for a lightweight $199, we won't tell 
you that it's more than an accounting 
package. Just that it's the most 
accounting power you can get for 
your software dollar. 

Now we've bundled Peachtree 
Complete II and Peachtree Data 
Query™ II together, and cut the price 
$100. So you're not only getting full- 
featured accounting, you're also get- 
ting custom reporting and analysis. 
Peachtree's "Double Bonus Bundle" 
gives you two first-rate software 
packages for one low price — Peachtree 
Complete II, The Business Accounting 
System and Peachtree Data Query D, 
the Custom Reporting Tool for Peach- 
tree Complete II, both for only $298. 
And that's the best deal around. 

Still Just $199 Complete. We will continue to tell you that Peachtree 
Complete II offers the most powerful accounting software you can buy at 
virtually any price. Designed and sold as a $5,000 accounting system, the 
latest version of Complete II represents a vastly expanded and improved 
product, yet sells for an incredibly reduced price of just $199. With that kind 
of value, and more than 250,000 satisfied users, our record speaks for itself. 

Peachtree Complete II is a comprehensive accounting system developed 
to meet the needs of small - to medium- 
size businesses. It comes with eight 




STILL ONLY 

$199 




Ask for Peachtree's 
"Double Bonus Bundle" 
And Save $100. 



high-power modules that may be used 
individually, or fully integrated for 
absolute maximum accounting efficiency. 

• General Ledger • Inventory 

• Accounts Receivable • Payroll 

• Accounts Payable • Fixed Assets 



Invoicing 



Job Cost 



Compare Feature for Feature 



General Ledger 

• Chart of Accounts includes "6 suggested and 26, (MM) 
user-defined accounts. 

• Financial statement comparisons mav include 
current period and year-to-date with budget and/or 
prior period comparison 

Accounts Receivable/Invoicing 

• Maintains open item or balance forward customers 

• I p to UMKt customers. 

Accounts Payable 

• Partial payments of invoices 

• I p to 1-4 -»00 vendors 

• Checks printed with unlimited invoice listing on stub 
Inventory 

• Supports average, last purchased and standard 
costing methods 

• I p to 19,500 inventory items (SKI s) 



And Peachtree Complete II is 
designed using the latest software 
innovations, like full-color scrolling 
reference tables, pop- up windows, 
and short-cut keyed menus. We've 
increased numeric capacities as high as $999, 999, 999. 99 in key areas, 
added Service Invoicing , included Range Printing, and expanded to allow 
an unlimited number of companies. 

Error handling is quick and easy, with plain English messages and sug- 
gestions. Context-sensitive Smart HELP is on-line , all the time. And as 
always, Peachtree Complete II comes with the most thorough documentation 
— a separate quick-start Installation Guide, Accounting Primer, seven- 
volume Reference Library , and extensive on-line tutorials on each module — 
all at no extra charge. 

Save Even More on Peachtree Data Query II. So while you're getting 



Call Now to Order 

1-800-247-3224 



(or call 1-404-564-5800) 
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the best deal on the best accounting 
software, why not get an even better 
bargain? Extend the power of your 
r¥adili«Compie« ^ Peachtree accounting to include the 

most advanced custom reporting and 
j f ^sr- analysis with PDQ II, and when you 

rC/ <U buy both, save $100! 

\ >|W0^ FI)( v ) 11 ,ets y° u turn raw figures 

into highlv sophisticated reports. 
; ! ; i allowing you full access to the impor- 

tant accounting data in your Peachtree 
Complete II files. From the simplest 
mailing labels to the most detailed 
budget analyses , Peachtree Data Query 
II opens up the potential of your 
computerized accounting, with no risk 
to your files , and no re- keying of 
accounting data. 

And now, PDQ is easier than ever 
to use, with all new user instructions 
and on-line practice sessions that lead 
you through the system and build 
confidence as you go. 

Choose from PDQ's own pre- 
defined reports, design your own (and 
store the formats for future use), even export data to popular applications 
like dBASE III® and Lotus 1-2-3® PDQ's simple, clear approach to report 
writing allows maximum control and flexibility. You can begin creating 
reports with PDQ in just minutes. And as you continue using it, PDQ can 
perform highly complex, intricate analyses. 

Save a Bundle When You Buy Both. We think using PDQ to make 
Peachtree Complete II more than an accounting system makes good busi- 
ness sense. So we bundled them 
together and made it well worth your 
while. For a limited time, Peachtree's 
"Double Bonus Bundle" is available 
for just $298. That's two regularly- 
priced $199 packages for one low 
price, and that's a savings of $100. 
The ''Double Bonus Bundle" is a 
limited-time offer, so call today! 

And of course, if all you need is 
the best accounting package your 
money can buy, Peachtree Complete II 
by itself is still only $199. 

Money Back Guarantee. As with 
all our products, we stand behind Peachtree Complete II and PDQ II with a 
toll-free hotline for technical support ($1 per minute, $20 minimum on 
your credit card). And both are covered with a 30-day money-back 
guarantee when you buy directly from Peachtree. If for any reason you're 
not satisfied, you can return the product within 30 days for a prompt 
refund. That's the Peachtree Software promise. (A $25 restocking fee applies 
to all returns.) 

Hardware Specifications: Requires PC/MS-DOS version 2.0 or higher with }84K of usable 
me T ry (512K re( l uired with D0S 3-3) an <* a minimum 10 MB hard disk. For use with the 
IBM® PC, PC XT, PC AT, Personal System II™ and compatibles. 3 Vi " media optionally available 
Not copy protected. 

To Order by Mail Add $12.50 Shipping and Handling* 

(In Georgia add applicable sales tax.) 
*Call for international rates. 

Peachtree Software 

A Member of the Intelligent Systems Family 

4355 Shackleford Road, Dept.PCC, Norcross, Georgia 30093 



Fixed Assets 

• Handles 13.000 assets and 13 methods of 
depreciation 

Job Cost 

• Tracks costs and profitability on a job by job hasis 
Payroll 

• Built-in current year federal, state, citv and county 
tax tables for all 50 states with automatic cakula 
tion capabilities. 

• Automatic payroll processing supporting hourlv. 
salaried, commission or draw-against commission 
pay types. 

• Printed and magnetic media W-2s generated 
automatically 

• Processes up to 3.900 employees 
And Many More! 
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THERE ARE FOUR WAYS 

TO MEASURE THE 
SPEED OF A LAN. 





1. 



2 



3 



Ours only wins in three of them 



How fast does it install. 

We have no competition in this category. LANLink 5X installs 
in about fifteen minutes, and it doesn't take a technician to do it. 
Since LANLink 5X uses standard parallel or RS-232 serial ports, 
installing a network means little more than connecting the cable 
and loading the software. 

With hardware LANs, installation can easily take two days- 
one to set it up and one to tweak it. And it also takes someone 
who really knows what he's doing. That is. someone expensive. 

How fast does it transmit. 

Okay, this is the category we don't win; the hardware LANs 
are generally a little quicker. At least, they are under optimal condi- 
tions, which is how they rate themselves. 

But LANLink 5X is pretty quick, too. At half a megabit per second, 
its way out ahead of any other software LAN. and right at the heels 
of the hardware types. Which, of course, are far more expensive. 

How fast does it maintain. 

The real cost of a network is not so much the initial price as it is 
the continuing outlay for maintenance -adapting it to changing needs. 
That's something LANLink 5X does practically on its own. 



4. 



Running under PC-MOS/386™ or PC-DOS. it turns your server PC 
into a multi-tasking controller, driving a truly expandable LAN that 
is easily and quickly upgradable. 

A hardware LAN. on the other hand, becomes obsolete as new 
technology is introduced. And. to keep the network up and running 
as applications change, you need the attentions of a technician, on 
a continuing basis. A very well-paid technician. 

How fast can you pay for it. 

Now we've arrived at the bottom line, where LANLink 5X is 
toughest to beat. You can install a five-user LANLink network for 
about the same cost as the LAN board in a board-driven network. 
On top of that, factor in what you save on installation and mainte- 
nance time, and the difference is pretty dramatic. 

LANLink 5X is available immediately, and it comes with a money- 
back guarantee. Its price of $595 includes a server and a satellite 
module plus the network operating 
system. Additional satellites are avail- 
able for $125. 

For complete details on the fast- 
est software-driven network avail- 
able, call 800-451-LINK. 

LANLink 5X. Because three out e^™,* D r . ikiis 

of four ain't bad. THE SOFTWARE LINK 

3577 Parkway Lane. Norcross. GA 30092 (404) 448-5465 FAX (404) 263-6474 
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"ut alors! 

C'est exacting, c'est unforgiving — 
c'est French-language software. 

Remember le professeur? The strict 
French teacher who patrolled la classe, 
eager to pound the desk of any etudiant 
whose cahiers were not quite magnifi- 
que? Well, he's back, and writing pro- 
grams for Gessler Educational Soft- 
ware. At least that's the way it seems 
when you first peruse three French- 
language software packages from this 
New York-based company. 

Ticket to Paris, La Guillotine, and 
Bataille de Mots can beef up your voca- 
bulaire better than any drill instructor. 
And they're fun, too. 

Although designed for classroom in- 
struction, the programs are affordable 
enough for home use. If you're prepar- 
ing for les vacances abroad (Gessler of- 
fers German and Spanish tutorials as 
well), these software pack- 
ages may be just the bon voy- 
age you need. 

Ticket to Paris 

Available in French or En- 
glish, Ticket to Paris gives 
you a mission: find your lost 
cousin in the City of Lights. 
With a bit of cash in your 
pocket, you search tout le 
Paris, answering questions 
about French culture, lan- 
guage, history, art, banking, 
and shopping. Each time you 
answer a question correctly, 
you get a clue to your cous- 
in's whereabouts. 

This program is the most 
challenging of the three reviewed here, 
and its questions make it the most inter- 
esting. After you land at the airport, you 
have to choose your mode of transpor- 
tation into the city. As you make selec- 
tions — hotel, food, transportation — 
your purse gets smaller and smaller. So 
if you don't go to la banque to exchange 



your dollars for francs once in a while, 
you can wind up washing dishes at le 
bistro. And if you choose to walk from 
one corner of Paris to another, you can 
wind up in the hospital from 
exhaustion. 

The clues and questions range in dif- 
ficulty from simple ("How do you say 
lettuce in French?" and "See the statue 
without arms") to obscure ("Join me at 
some old movies" and "Taste the 
creamiest ice cream"). Although you 
may start out guessing, the program 
provides a clues-and-solutions sheet 
you can peek at if you feel the urge to 
crib. 

After a few humiliatingly low scores, 
I figured out where to go for food and 
wine, bridges and statues, clothing, and 
cures for physical ailments. And like 
true tourists, I kept running out of 
money. 
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Ticket to Paris reveals language 
problems all tourists face. 



The software's visual effects are 
meaningless, and the graphics are lack- 
luster — but they are the most interest- 
ing of those of the three programs. 
What I enjoyed most was the little fig- 
ure on the bottom of the screen, repre- 
senting you, the player. The figure 
shows hunger as a red spot on its stom- 



ach and fatigue as pain signs emanating 
from its head and feet. 

On a scale of 1 to 4, with 1 as poor, 
Ticket to Paris rates a 3 for graphics, 4 
for difficulty, 4 as a learning aid, and 
Vh for fun. 

List Price: $39.95 

Requires: 256K RAM, DOS 2.0 or 

later, and a graphics card. 



French-language 
software can beef up 
your vocabulaire 
better than any drill 
instructor. It's also 
fun. 
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Built around an adventure, it's 
more fun than learning by rote. 

La Guillotine 

Designed for beginning and intermedi- 
ate French students, La Guillotine is a 
variation on the old hangman game. 
The vocabulary includes such gems as 
le drapeauy le week-end, le grenier, le 
pourboire, and le casse-croute. 

Selecting from six categories — en 
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LEARN 



FOR INSTANT ACTION 
USING your HARD DISK 

ALL PC USERS 
NEED 

HARD DISK MADE EASY 

The Key to Using a Hard Disk 

CONTENTS: 

What a Hard Disk Is 
How to Set-up a Hard Disk Computer 
Using a Hard Disk 
Summary of Commands 
Miscellaneous Pointers 
Set-up for Easier Operation 
Special Items & Short Cuts 
Speeding up Disk Operation 
Substitute Commands- 
Virtual Directories 

Quick Reference Card 

FOR MS-DOS 



THE 

EASYKEY 

COMPANY 



Ship . 
Name 



P.O. Box 1758 
Murphys, CA 95247 

(209) 728-3169 

Books to 



Address 



City 



St. 



Zip- 



Price per Book: U.S. Funds Only 
U.S. & Mexico: $15.25 4th class, $16.25 
airmail. Canada: $17.50 air. Other Coun- 
tries: $20 air. 

Send Check or Money Order Only 

HARD DISK 
MADE EASY 

THE KEY TO USING A 
HARD DISK 



THE 

EASYKEY 

COMPANY 




porrouHKi 

le restaurant 



P. O. Box 1758 
Murphys, CA 95247 



La Guillotine: A French 
version of hangman. 

classe, jours/mois/saisons/temps, a la 
maison, au restaurant, professions et me- 
tiers, or a pot-pourri of these — the user 
can either review the words or play the 
game. 

The game is set in revolutionary 
France. A crude figure lies prone be- 
neath an executioner's blade. If you 
spell the word correctly, the man is 
spared; he turns his head, grins at you, 
and waves the French flag while a few 
bars of "La Marseillaise" play in the 
background. If you get the word wrong, 
the blade drops and chops his head 
off — yes, it's as gruesome as you'd 
imagine. 

With its missing letters and strange 
graphics, this program just didn't hold 
my interest. 

La Guillotine gets only a 1 for graph- 
ics, 2 for difficulty, 2 as a learning aid, 
and 2 for fun. 

List Price: $29.95 

Requires: 128K RAM, DOS 2.0 or 

later, graphics card. 

Bataille de Mots 

A tough tutor, Bataille de Mots in- 
structs beginning and intermediate stu- 
dents in 450 French nouns, adjectives, 
and verbs. It's excellent for honing 
spelling skills but provides no hints, 
even if you're close. For example, you 
may know that the word for needle is 
pronounced something like "a-guoy," 
with a long a; you know it has some l's 
in it, so you try "aguille." The software 
says "Dommage" and asks you to try 
again. Since the correct spelling is ai- 
guille, couldn't the program have said 
"Close ... try again?" as it does if you 
merely forget an accent? 

Bataille de Mots is an excellent in- 
structor, and the game part is OK too. 
After choosing one of six topics — at the 
dining room table, sports and leisure, 



travel and transportation, school, work 
and professions, and daily life— you can 
try your luck at adjectives, nouns, and 
verbs that describe activities in these 
areas. 

You can practice with a vocabulary 
review (which provides the word, a 
translation, and common use in one 
sentence) or just a quick scan (which 
merely spells the word and translates 
it). You then proceed to a multiple- 
choice quiz, a fill-in-the-blank quiz, or 
the game itself. 

The quizzes are unforgiving. If you 
disdain reading instructions, it may take 
several tries before you figure out how 
to produce the required accents (several 
strikes of one or another arrow key will 



A man lies prone 
beneath the 
executioner's 
blade. His fate 
depends on 
your vocabulary. 



change the accent). If you select the 
wrong option, the program alerts you 
by dinging, but a right answer produces 
a pretty little ditty or a few bars of "La 
Marseillaise." 

The game is easy. It's set up like an 
arcade shooting gallery (with appropri- 
ate pinging noises). An English word 
appears in a box at the bottom of the 
screen, and an armed man takes shots at 
French words that scroll across the top 
of the screen. Your task is to make him 
shoot the correct French translation of 
the English word. 

Sounds simple, and it is. It's also a 
virtually painless way to memorize vo- 
cabulary lists. 

Bataille de Mots earns only a 1 for 
graphics but scores a 3 for difficulty, 3 
as a learning aid, and 3 for fun. 

List Price: $49.95 

Requires: 256K RAM, graphics 

card. f 

Anne Studabaker is a freelance writer liv- 
ing in New York City. 
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For IBM 




sonai Compute 



TheT Entertainment Standard 
For IBM - PC's & Compatibles 

earlvWs IRM 



to toe ear/jr fiO's, IBM computer owners couldn't find any "fun" software on the 
shelves to fill those "after business" hours. . . there just wasn't much out there 
Then Microsoft introduced "Flight Simulator", a great program that's trained a 
whole generation of armchair computer pilots and set the standard for IBM 
entertainment software. 

But this is 1987. . . and software buyers with IBM-PC's and compatibles are now 
looking for a new challenge. . . searching for excitement. . . and innovation. 
Well the search is over! 

MicroProse Software presents. . . GUNSHIP. . . the attack helicopter simulation 
mat sets a new standard of excellence in entertainment software for IBM-PC/ 
compatible software. 

Are you bored with simple line graphics? GUNSHIP displays filled, solid-object 
3D graphics in fine detail and color. 1 

Do you need more realistic flight characteristics? GUNSHIP gives you the industry's 
smoothest animation with a unique dynamic configuration system The faster 
^machine operates, the smoother the flight and animation of graphics 

Are you tired of just flying around and looking at scenery? In GUNSHIP you pilot 
an AH-64 Apache helicopter, the modern Army's most lethal weapon, on combat 



missions that require split-second timing, lightning reflexes and intense con- 
centration. Different skill levels make it easy to learn, but difficult to master. 
So if you're tired of sightseeing and want to experience the exhilaration of high-tech 
combat flight simulation . . . look for GUNSHIP ... the new entertainment standard 
for IBM-PC/XT/ AT/PS2 and compatibles (not PC-Jr.). 

GUNSHIP supports 320x200-line CGA (4 color), EGA (16 color) or Tandy (16 color) 
and can be operated using a joystick and/or keyboard controls. The simulation 
requires 256K of memory ,_. 
and can be installed on 

a hard disk drive. -*&r~ j 

GUNSHIP is available l?T 
from a "Valued Micro- ;J >1pH^l[ 
Prose Retailer" (VMR) ^B33r^V I I I \ ! MTl i I 

near you. Call us for ~" I^S II ^ k *IL 

locations! Suggested 

retail price $49.95. 
If product cannot be 
found locally, call or 
write for MC/VISA 

or( j er akefront Drive, Hunt Valley, MP 21030 • (301) 771-1151 



FT 



SIMULATION • SO FT W A ft I 

180 Lakefront Drive, Hunt Valley, MD 21030 • (301) 771-1151 
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NASA FLIES WITH 
AND SO CAN YOU 



The National Aeronautics and Space 
Administration is a regular Proteus 
buyer. So are thousands of profession- 
als, as well as small and large businesses 
nationwide. Including Xerox, GE, 
Dupont, the U.S. Government, MIT and 
Harvard. And with good reason: 

Nationally Acclaimed 
Performance And Support. 

"The Proteus is one of the fastest desk- 
top computers we tested'. Quality Im not 
been compromised, yet this perforinance sys- 
tem par excellence mis , _ - 
priced so he." Dec, m ~WOWJ5 
"Vie Proteus 386116MHz is markedly 
foster than any otkr PC we've worked 



The Most Extraordinary 
Support In The Industry. 



We don't leave you out in orbit 
after we make the sale, either. 
Proteus has a contract with a nation- 
wide computer maintenance company. 

If something should go wrong with 
your Proteus system during the first 15 
months, we'll send a qualified techni- 
cian to vour site to fix it. Free! 

Just call our toll-free technical support 
hotline any time vou have a question or 
need help. We'll 'take care of the rest. 




OTEUSPCs 



with -including the Compaq 
Deskvro 386120!" jan 



IPKRSONALt 




Compatibility Guaranteed. 

Every Proteus is American made from 
the ground up. And guaranteed 
compatible with all IBM PC/AT 
software and add-on prod- 
ucts. As well as with 
DOS, OS/2, UNIX, 
| XENIX, NOVELL and 
all major 
CAD svs- 
tems. None 
is alien to 
Proteus! 




Satisfaction 
Guaranteed. 

If vou're not fully 
satisfied with your 
Proteus purchase, re- 
turn it during the first 
30 days for a full 
refund. 



Standard FeaturisX 


U 1 
386A V 


>ro- V\ 
CACHE \\ 

S 386 V 


286 V 
GTX \ 


INTUCPU 


80386 


80386 


80286 


SPUD MHZ 


20/16/6 


20/16/6 


12/0 


VWVITSTATE 


ZERO 


ZERO 


ZERO 


SYSTIM MEMORY 


l024Ktol6MB[ 


1024Ktol6MB 


640K to 16MB 


CACHi MEMORY SIZE 


64KB 


64KB 


32KB 


KBO. SELECTABLE SPEEDS 


YES 


YES 


YES 


COPROCESSOR SUPPORT 


80287/387 


80387 


80287 


32 -BIT SLOTS 




1 




16-BITSLOTS 


6 


4 


6 


8BITSLOTS 


2 


1 


2 


SERIAL PORTS 


2 


2 


2 


PARALLEL PORT 


1 


1 


1 


HARD DISK/FD. CUR. 


YES 


YES 


YES 


1.2MB 5'A" OR 144MB 3.5" FD. 


YES 


YES 


YES 


ROM BASED SETUP/DIAGNOSTICS 


YES 


YES 


YES 


POWER SUPPLY 


200W 


200W 


200W 


ENHANCED 101 -KEY KBD. 


YES 


YES 


YES 




SEAGATE. MINISCRIBE, MAXTOR HARD DISKS FROM $279. VGA/EGA ADAPTORS: VIDEO 7. SIGMA, ATI, EVEREX 
FROM $149. MEMORY UPGRADES, COPROCESSORS. MODEMS AT LOW PRICES. 
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Custom Configured With 
Tomorrows Technology, 

Proteus computers were custom con- 
figured to meet NASA's specs. And 
whether you need only one system 
or a hundred, we'll custom config- 
ure to your exact specifications, too. 
From a long list of third party, 
brand name components. 

Including 3.5' microfloppy 
drives, high-speed 1:1 interleave 
controllers with ESDI and SCSI 
hard disks and 800x600/640x480 
resolution VGA graphics. 

IN N|: 201-288-8629 
For tech support: 1 -800-541 -8933 




PROitus 



8.6 



"A 16MHz, zero wait state 
'hot rod'!" "Among the toy 
100 products of the year!' 



MONOCHROME SYSTEM *?QAfi 
WITH A 40MB, 28MS HARD DISK * 7VW 

s 3329 



EGA COLOR SYSTEM 
WITH A 40MB, 28MS HARD DISK 

VGA SYSTEM (800x600) 

WITH A 40MB, 28MS HARD DISK 



Proteus 286GTX 




' "IBM can 
f keep its PC/AT 
and PS/2 com- 
puters; I'll take the 
Proteus 286GTX before those any time. I 
never want to be without it tompuServe . 

again ! " Ernest Mau, Editor on line today 

c "Fastest machine in the 
comparison. A superb value" wori 



MONOCHROME SYSTEM 
WITH A 40MB HARD DISK 



1995 



EGA COLOR SYSTEM 
WITH A 40MB HARD DISK 



'2495 



VGA SYSTEM (800x600) 
WITH A 40MB HARD DISK 



s 2795 



PROTEUS 286E 



"Tlie Proteus 2861 is the clear winner. 
We recommend it." world 



MONOCHROME SYSTEM 
WITH A 20MB HARD DISK 



1612 



EGA COLOR SYSTEM 
WITH A 20MB HARD DISK 



$ 2095 



Order By Phone. Irs Easy. 

You don't even have to leave your desk 
to order a Proteus system. Or systems. 
Just call us direct. 

The exact configuration you want will 
quickly land on your doorstep. All you 
have to do is plug it in, turn it on and 
trie wild, 



blast off into tl 



blue vonder! 




1 -800 -782-8387 




CIRCLE NO. 201 ON READ 
All prices and terms subject to change. All trademar 



The Intelligent CONCLUSION! 

377 Rt. 17 So, Airport 17 Ctr, Hasbrouck Hts, NJ 07604 ■ Telex 510-610-0960 • FAX 201-288-9518 

Electronic catalog and 24-hour tech support: set vour modem to 1200B/1/8/N dial 201-2^77 
VAR/Reseller/volume discounts available. Payment methods: credit card, COD, company f Us 



By DAISY DeJEAN 
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"o far there are 
three Carmen Sandiego games: Where 
in the World Is Carmen Sandiego?, 
Where in the USA . . . ?, and Where in 
Europe . . . ? 

The games work like this: First, the 
chief gives you an assignment, and you 
get a week's time limit. Your job is to 
find out which criminal committed the 
crime: the leader, Carmen Sandiego, or 
one of her band. As you chase him or 
her from country to country (or state to 
state), the program gives you clues 
about the person or the crime. 

If you don't understand the clue, then 
you have to look it up in your atlas (with 
the Europe game), in Fodor's USA (with 
the USA game), or in the World Alma- 
nac (with the World game). The book 
you need is given to you with each game. 

When you catch the thief, you win. 
But if you don't catch the thief within 
the time limit, or if you don't get an ar- 
rest warrant for the right criminal, you 
lose. 

The thing I don't like about these 
games is that when I first started playing, 
I had trouble understanding them. I 
think that there should be better instruc- 
tions on how to play. 

One good thing is that I'm learning a 
lot about geography. I think all three 
Carmen Sandiegos are really good, al- 
though my favorite is 
Where in Europe. . . ?, 
mainly because it 
gives you better clues 
and more tools. I sug- 
gest you play it. E 




Daisy Dejean, 13, 
lives in Newton, 
Massachusetts, in a 
house full of computers. 
She plays Where in the World is Carmen 
Sandiego? and a lot of other games on her 
Apple IIC, and she uses Bank Street 
Writer to write papers for school. She 
really wants a Macintosh. 




The Soviet Union is 
the largest country 
in the world, covering 
f h of the 
land area, 
the Soviet 
•s in Rsia, but 
ally and 
ly it has been 
isely tied to 



.-Jjestigate 



Close Notebook 



Uisit Crime Lab 
Go to Hinport 



I 




Search Database 



Return to Scene 
Save Case 



Marseilles 



Try "Smooth Sailing" 
in the fourth at Bay 
Meadows and have a 
nice day. 



Search Scene 
Call Tipster 



Jvestigate 
1 Notebook 
Uisrt Crime Lab 
Go to ftirport 



Where in the World Is 
Carmen Sandiego? 

List Price: $39.95; available for IBM and 

Apple, including Macintosh. 
Requires: 128K for IBM; 64K for 

Apple; joystick and keyboard. 



Where in the USA Is 
Carmen Sandiego? 



List Price: 
Requires: 



$44.95; available for IBM and 
Apple, but not Macintosh. 
128K for IBM; 64K for 
Apple; joystick and keyboard. 



Where in Europe Is 
Carmen Sandiego? 



List Price: $44.95; available for IBM and 

Apple, but not Macintosh. 
Requires: 256K for IBM; I28K for 
Apple; no other special 
requirements. 

Broderbund Software 
17 Paul Dr. 

San Rafael, Calif. 94903-2101 
(415) 492-3500 
(800) 527-6263 



Kids . . . this is your page in PC/Computing. Not just for you, but also by you. 
Send us your submissions for this department (size limit: one 8V 2 by 11 page) 
to: KIDS Department, PC/Computing Magazine, 80 Blanchard Rd., Burlington, 
Mass. 01830. If we publish your article, we'll send you a check for $25— so 
make sure you include your complete home address and your telephone number. 
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We have the 

HIGHEST Resolution 





We have the HIGHEST Resolution 

Z-Nix, the well-known OEM Mouse Manufacturer, is introducing the 
full line of our advanced Super Mouse packages which are the most 
reliable and long-lasting mice manufactured. 

Our Super Mouse offers the resolution of 250 dots-per-inch as 
compared with all other ordinary mice which only give you the reso- 
lution of 200 dpi, so it makes your desktop drafting, publishing, and 
applications operations so much more enjoyable th anjt used to be. 

When it comes to a Super High 
resolution mouse, Z-Nix Super Hi- 
Res Mouse is the best and only 
mouse which gives you the high- 
est resolution of 340 dots-per- 
inch (as compared with other so- 
called HiRes mice with 320 dpi) 
for a power user like you who 
deserve the best and smoothest 
performance delivered by this 
desktop companion. 




PS/2™ COMPATIBLE 

Lifetime Warranty 
For All different 
application needs 

Z-Nix Super Mouse is fully compatible with 
all popular programs. Being cost-effectively 
prices, it is the only mouse you CANNOT 
AFFORD to be WITHOUT. For diversity in user 
application needs, the Z-Nix mouse can come 
bundled with CAD or Paint program. 

Naturally, Z-Nix mouse comes with a 
Lifetime warranty since Z-Nix mouse is built 
around our advanced technology, high- 
quality, reputation, support, and our best 
service. 

Because we know it is more than just a 
tiny input device - it carries a lot of YOUR 
SELECTIONS. 




Super Serial 
Mouse w/PC 
Paintbrush' or 
DR. HALO III" 
$95.95 



ii 



Super Hi- 
Resolution 
Mouse 

w/Turbo CAD 
$129.95 



Super Bus Mouse 
w/PC Paintbrush* 
or DR HALO III" 

$99.95 





-*m** COMPANY, INC. 

10527 HUMBOLT ST. LOS ALAMITOS. CA 90720 
U.S. DISTRIBUTOR: IMSI 
Outside CA: 

1-800-222-4723 

Inside CA: 

1-800-562-4723 

CANADA DISTRIBUTOR: TAX AN 

canada: 41 6-479-9000 

FOR OEM INQUIRIES: 

CALL: 213-493-2516 

CIRCLE NO. 250 ON READER SERVICE CARD. 
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By THOMAS HORNE 



Flight simulation software has come a long way from 
the days when keyboard pilots struggled just to get their 
planes off the ground. Today simulators are easier to 
control, more realistic — and much more fun. They also 
offer a wider range of flying activities, including train- 



ing and pleasure flying, as well as air combat. 

All of the packages reviewed below get high marks. 
They come with excellent manuals and keyboard- 
command summary cards, and none of them is copy 
protected. 



Spectrum HoloByte's Falcon 



o 

-to-air combat isn't 
everyone's idea of a good 
time, particularly in these 
days of superpower sum- 
mitry. But Top Gun fever is 
still alive and well, and more 
than a few would-be pilots 
dream of zipping along at 
Mach 1. 

Falcon was developed 
with such people in mind. 
Based on General Dynamics' 
F-16 fighter, Falcon is not 
for doves. It equips you with 
a variety of armaments, in- 
cluding air-to-air and air-to- 
ground missiles and a ma- 
chine gun. To begin flying, 
you commission yourself at 
one of five military ranks: 
first lieutenant, captain, ma- 
jor, lieutenant colonel, or 
colonel. Each successive 
rank requires more skill. The 
first-lieutenant level of play 
is easy: you can't crash, and 
you can shoot down enemy 
MiGs with impunity. 

As you promote yourself 
through the ranks, your air- 
plane becomes more difficult 
to fly, and you experience 
some of the effects of high- 
speed air maneuvers. For ex- 
ample, as a major, you can 




Falcon's instrument panel and head- 
up display combine to show you the 
combat mode, remaining armaments, 
g-force, and target. Blissfully 
unaware off the current thaw in 
superpower relations, Falcon straps 
you in the cockpit off a fully armed 
F-16 and sends you off to destroy 
enemy bridges, airfields, and military 

bases. 



suffer blackouts and redouts 
by accelerating or decelerat- 
ing too quickly. The screen 
lightens or darkens in re- 
sponse to high g-forces, sig- 
nifying that you have taken a 
momentary nap in the 
cockpit. 

Falcon offers 12 missions, 
from the Milk Run, an air- 
to-ground missile attack, to 
the Grand Slam, a nerve- 
racking run requiring you to 
shoot down four MiGs. 

Each mission features a 
terrific head-up display 
(HUD). It shows your air 
speed, heading, altitude, 
flight-path ladder, arma- 
ment, and range to target. 
The instrument panel's map 
display shows your position 
with respect to surrounding 
terrain and provides inter- 
cept information when pur- 
suing enemy MiGs. A land- 
ing system display can be 
superimposed on the HUD. 
Follow the command bars 
and you should arrive safely 
at the runway threshold. 

The Falcon operator's 
manual also answers the call 
of duty, with details on mis- 
sile-evasion tactics, charac- 
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FUN! 




AFT's cockpit control panel details your 
position, speed, and altitude. High-speed 
obstacle courses test your agility in avoiding 
pyramids, pylons, and a road flanked by tall 
buildings. 



teristics of the MiG-21, stall 
recovery, and basic air com- 
bat maneuvers. Learn your 
lessons well and the software 
will award you ribbons for 
outstanding skill. It even of- 
fers a "black box" that lets 
you store and replay your 
best flights. 

Falcon is packed with ac- 
tion and intrigue. It's a game 
that won't get old quickly. 

Falcon 

List Price: $49.95 

Requires: 256K RAM; CGA 
or Hercules graphics card. 
Joystick optional. 

Spectrum HoloByte 
2061 Challenger Dr. 
Alameda, Calif. 94501 
(415) 522-3584 



Chuck Yeager's 
Advanced Flight 
Trainer 

o 

^^^r ho wouldn't accept an 
offer for flight lessons from 
Chuck Yeager, test pilot ex- 
traordinaire? Advanced 
Flight Trainer offers arm- 
chair aviators just such a 
chance. To keep at-home 
flight students from feeling 
too smug, though, AFT of- 
fers an onscreen image of 
Yeager's growling face, 
along with such criticisms as 
"You call yourself a pilot?" 

AFT's test flight mode in- 
troduces you to the instru- 
ments and controls, then 
turns you loose to practice 
the mundane but necessary 
exercises that all pilots must 
master, such as power-on 
and power-off stalls. When 
starting out, be sure to 
choose a docile plane, like a 
Piper Cherokee or a Cessna 
172. I began with a North 
American P-51 Mustang, 
lifted off too soon on the 
takeoff roll, stalled, and 
promptly crashed in the de- 
sert. In the aftermath, 
Yeager's face appeared on 
the screen with the admon- 
ishment "You just dug a hole 
halfway to China." Thanks, 
Chuck. 

Other test flight tasks give 
the pilot a feel for the capa- 
bilities of each of the pro- 



gram's 14 airplanes, from a 
World War I Spad XIII to a 
Lockheed SR-71 Mach 3 
spy plane. For example, you 
can learn each airplane's 
maximum altitude and climb 
rate as well as its minimum 
takeoff and cruising speeds. 

The program also includes 
several obstacle courses, 
consisting of pylons, pyra- 
mids, gates, and a road 
flanked by tall buildings. 
Flying through and around 
these obstacles gives you a 
feel for each airplane's ma- 
neuverability. It also illus- 
trates why you shouldn't at- 
tempt such stunts in a real 
airplane. 



AFT's most impressive 
feature is its smooth manner 
of coaxing users through the 
fundamentals. You get a sur- 
prisingly realistic taste of 
aeronautics, covering every- 
thing from preflight check to 
takeoff, climbs, turns, level 
flight, descent, and landing. 
The instrument panel is sim- 
ple but approximates what 
you'd see in a real training 
plane. The user's manual is 
an accurate, readable guide 
to flying basics, though it's a 
bit sketchy. 

You'll like Yeager's AFT, 
wisecracks and all. It's edu- 
cational, not too demanding, 
and versatile. 




Acerbic comments 
from flying ace 
Chuck Yeager are 
an integral part of 
Advanced Flight 
Trainer. The master 
guides you through 
test flights of the 
program's 14 
aircraft and also 
instructs you in the 
basics of flying. 



Chuck Yeager's Advanced 
Flight Trainer 

List Price: $39.95 

Requires: 256K RAM; 

CGA, EGA, or Hercules 
graphics card; DOS 2.0 or 
later. Joystick optional. 

Electronic Arts 
1820 Gateway Dr. 
San Mateo, Calif. 94404 
(415) 571-7171 
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Long after the competition 

is dead and gone . . . 




CH Products 1 Joysticks 
are Alive and Kicking 

Our joysticks outlast the competition up to 100 times. 



How did we achieve such incredible longevity? By be- 
ing obsessed with quality and precision for more than a 
quarter of a century. By designing and building joysticks 
to the strictest standards in the industry. 

Enjoy the enhanced accuracy and range of our second 
generation MACH II and MACH III joysticks with 
many new and exciting features. Or test fly your favor- 
ite aircraft with our FlightStick and thrill to the feel of 
the most accurate and realistic controller in the market 
today. Our Gamecard III plus is the only game adapter 
that provides three switch selections to function proper- 
ly with all joystick valves and speed selection jumpers 
to improve speed and performance with high speed com- 
puters. 



Whether you're into games, graphics or education, 
CH Products' joysticks are your logical choice. They 
will be around long after the others have failed. 

See your dealer today. 



For credit orders, call: 

USA 1-800-624-5804; CA 1-800-262-2004. 
For more information, call: (619) 744-8546. 

CIRCLE NO. 112 ON READER SERVICE C ARD. 



NEW! 

Gamecard III 
plus 




\ .V' tr 





products 



A Joystick Technologies, Inc Company 

A Division of Joystick Technologies, Inc. 
1225 Stone Drive, San Marcos, CA 92069 




NEW! 

FlightStick 




FUNi 




Falcon and offers only a 
miniature radar screen and a 
simple sight. 

More laid back than Fal- 
con, more intense than AFT, 
Jet is best suited to those 
who want to free-fly over the 
earth just for the fun of it. 
Jet has weaknesses, but the 
scenery compensates for 
them. 

Jet 

List Price: $49.95 

Requires: 256K RAM; CGA, 
EGA or Hercules graphics 
card. Joyst ick optional. 

SubLogic Corp. 
713 Edgebrook Dr. 
Champaign, III. 61820 
(217) 359-8482 



SubLogic's Jet 




"nsert one of Jet's scen- 
ery diskettes and you can 
barnstorm over such faraway 
places as England, France, 
and West Germany, floating 
leisurely over their well- 
known landmarks. Looking 
for something a little closer 
to home? The diskette for 
the United States lets you 
soar from coast to coast, 
taking in the sights from 
Washington, D.C., to San 
Francisco. 

In addition to its spectac- 
ular free-flight mode, Jet has 
modes for dogfight and tar- 
get strike. For aircraft, you 
get a choice of a ground- 
based F-16 or a carrier- 
based F-18. The enemy flies 
MiG-21s or MiG-23s, de- 
pending on the level of diffi- 
culty you select. Your arma- 
ment includes air-to-air and 
air-to-ground missiles, plus a 
machine gun for more inti- 
mate encounters. 

Jet is more sensitive to 
pitch (nose-up and nose- 
down movements) than Fal- 
con and AFT. Like AFT, 



Jet offers armchair 
pilots temporary 
escape to far-off 
places in Europe and 
the United States. 
The program's 
scenery diskettes let 
you drift casually 
over continents and 
landmarks — without 
the long terminals 
and lost baggage 
associated with 
more conventional 
means of air 
transportation. 



though, Jet lets you view 
from either the cockpit or 
the control tower. I found 
the latter vantage helpful in 
correcting the wildest pitch 
excursions and great fun af- 
ter ejecting: you can watch 
yourself parachute to earth. 

Jet is by far the most diffi- 
cult and awkward of these 
simulators to use — and ulti- 
mately the most disappoint- 
ing. Much of its trouble 
stems from its screen display 
and lack of an instrument 
panel. Jet has a HUD, but 
it's quite different from Fal- 
con's. Its large flight ladder 
helps in attitude orientation, 
but its efficacy is diminished 
by the ladder's size and the 
expansive view; it winds up 
being downright disorient- 
ing. Flight and engine data 
are relegated to the periph- 
ery of the display and are too 
small to read quickly and 
accurately. 

In combat mode, Jet be- 
comes even more cumber- 
some. It lacks the sophisti- 
cated sighting controls of 
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An exceptional value 



I was impressed. 

It wins the cost- 
effective award." 

John Dvorak. PC Magazine 



™ capa&^f "* the Matures 



We appreciated those kind words. They helped 
make MONEYCOUNTS 8 4.0 one of today's most popu- 
lar accounting/money management programs 

for home and business. But we couldn't leave well 
enough alone. So we're introducing new 

MONEYCOUNTS 5.0 

...an unbelievable buy 

at just $29! 

MONEYCOUNTS" 5.0 balances your checkbook... 
prepares your budget... manages your cash, 
checking, savings, credit cards... prints 5 types of 
financial statements including net worth. ..3 types of 
inquiry reports... general ledger, accountant's trial 
balance, and graphics. Its fast financial data base 
handles up to 999 accounts and 100,000 transac- 
tions a year. 

MONEYCOUNTS" 5.0 is a CPA-designed money man- 
agement/accounting system you can use for home or 
business. It's easy to use, requires no accounting 
knowledge, is menu-driven with on-line help, has a 
fast financial calculator, works with monochrome or 
color monitors, comes with a printed manual and is 
not copy protected. 



SAME DAY SHIPPING. Order today and own 
MONEYCOUNTS" 5.0 for only $29! Add $5 shipping/ 
handling (outside North America, add $10). Iowa 
residents please add 4% sales tax. 





375 Collins Road NE 
Cedar Rapids, IA 52402 



M0NEYC0UNTS'5.0 

now also... 




r 



prints any type of pin-feed 
check and updates your 
records automatically 
estimates your 1988 
income tax 

analyzes financing options, 
savings programs. ..computes 
interest rates, loan payments. ..prints 
amortization schedules 
manages mail lists — zip and alpha sorts — and 
prints labels and index cards 
provides password protection, fiscal year support, 
and pop-up notepad. 

VISA, MASTERCARD & COD ORDERS CALL 

1-800-223-6925 

(In Canada, call 319/395-7300) 



i 



rz 



Dept. ONE 

375 Collins Road NE 

Cedar Rapids, IA 52402 

NAME 



MONEY 
COUNTS 

VERSION 5.0 
$29 + $5 shipping 



ADDRESS 
CITY 



STATE/ZIP 



PHONE 



CHECK □ MONEY ORDER □ VISA □ MASTERCARD J 
CARD # EXP. DATE 



No. of 
Copies 



Product 



MONEYCOUNTS n 5.0 (Needs IBM or 
compatible computer, at least 256k 
memory, DOS 2.0 or more, two disk 
drives or hard disk) 



Shipping & Handling 



Price 
Each 



$ 29.00 



$ 5.00 



L_ 



TOTAL AMOUNT 



Total 



$ 5.00 



S 
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Microsoft's Flight Simulator 



o 

^^^lthough it doesn't of- 
fer you the sheer excitement 
of flying an F-16, Flight 
Simulator Version 3 is with- 
out doubt the most realistic 
PC flight simulation pro- 
gram available. 

The program now sup- 
ports EGA and VGA dis- 
plays in several modes and 
offers a second airplane, 
loads of scenery, flight train- 
ing, and programmable 
weather. In addition, the 
manual contains excellent 
instructions for novices. 

Like its predecessors, Ver- 
sion 3 starts you off in the 



cockpit of a Cessna at Meigs 
Field in Chicago. But there 
the similarity ends. The most 
striking difference is the dis- 
play: Flight Simulator now 
makes full use of graphics 
hardware. It offers the best 
view of any of these simula- 
tors, featuring clouds, build- 
ings, storms, and, for night 
flying, stars. 

Beginners will find three 
levels of flying lessons. The 
exercises range from basic 
maneuvers, including taxi- 
ing, to complex aerobatics, 
including Immelmann and 
Hammerhead turns as well 




COMPASS! 



FU€L 





as power-on and power-off 
stalls. The manual describes 
each technique thoroughly. 
You have to keep it handy, 
though, because there is no 
supplementary information 
on the screen. 

For excitement, Version 3 
lets you trade in your Cessna 
for a twin-turbojet Gates 
Lear jet and cruise the skies 
at speeds approaching Mach 
1. You don't get heat-seek- 
ing missiles or a HUD, but 
flying the Lear provides an 
interesting contrast in air- 
craft behavior. The luxury 
jet is heavier and slower to 
respond than a fighter and 
has different handling 
characteristics. 

Flight Simulator still of- 
fers the World War I dog- 
fight, a fun but limited air- 
strike game, as well as crop 
dusting and formation 
flying. 

But make no mistake: this 

Microsoft's Flight 
Simulator Version 3 
lets you take a chase- 
plane view off your 
aircraft. Details like 
shadows and depth are 
crystal clear on EGA/ 
VGA-equipped systems. 



is not a shoot-'em-up game 
but a serious attempt to sim- 
ulate flying. And with its ex- 
cellent graphics and manual, 
it succeeds. E 

Thomas Home has been a pi- 
lot and /light instructor for 15 
years. He lives in Bethesda, 
Maryland. 



Flight Simulator 

List Price: $49.95 

Requires: 256K RAM; 

CGA, EGA, or Hercules 
graphics card. Joystick 
optional. 

Microsoft Corp. 
16011 NE 36th Way 
Box 97017 

Redmond, Wash. 98073 
(206) 882-8080 





In her job 
interview shell 
tell you all 
about her MBA. 





1 •» 



If you want to 
know about her 
THC, coke and crack, 
you'll have to dig 
a little deeper. 








One in six working Ameri- 
cans has a drug problem. And, 
as a corporate executive, that 
means you have a problem. 

Because studies show that 
the productivity of drug- 
impaired workers is 25% lower 
than that of non-users. And 
workers on drugs are a hazard 
to their fellow employees. 
They cause accidents and 
make mistakes. They call in 
sick more often. And file more 
workman's compensation 
claims. 

Yet most drug abusers 
don't believe they even have a 
problem. 



What can you do to iden- 
tify and help drug abusers 
among prospective and pres- 
ent employees? Start by call- 
ing the National Institute on 
Drug Abuse Workplace Help- 
line for CEOs and managers. 
We'll tell you what you can do 
to deal with drug abuse prob- 
lems in your company. 

Call today: 1-800-843- 
4971. From 9:00 a.m. to 8:00 
p.m. eastern time Monday 
through Friday. 

You'll be in good company. 

PARTNERSHIP FOR A 
DRUG-FREE AMERICA 



U. S. Accepts The 
Soviet Challenge. 






TETPWc- 
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What were the leaders of the two most 



powerful countries in the world really 



doing at the summit meeting? 



(T ETR1S) 



A behind the scenes look 



revealed that the ultimate 



challenge was actually 



who could accumulate the 



highest score on TETRIS 



Designed and programmed 
in the Soviet Union, this 



red hot new software 



package is sweeping the 
U.S. TETRIS has been 



acclaimed by industry 
leaders as devastatingly 
addictive," "compelling, 
fascinating," and "an 



irresistible lure. ' Avail 



able in retail stores every 
where, it is an absolute 



must lor your software 



collection. Try it yourself 
How high can YOU score? 
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Available 
on most 
machine 
formats 



A Division of SPHERE, INr 
2()()l Challenger Drive Alameda, ( A 94501 (415)522-0107 

CIRCLE NO. 160 ON READER SERVICE CARD. 



Copyright ' 1987 ArademySott EIORG All rights reserved TETRIS'" N a trademark o* Ataden.ySoft EIORG TETRIS copyright and trademark licensed to Andromeda Software and sublicensed to SPHERE Inc Original concept by Alexey Pa/h.tnov 
top* design and program by Variim Geras.mov Spectrum HoloByte is a trademark of SPHERE. Inc Celebrity look alikes provided by Ron Smiths Celebrity Look Ahkes. los Angeles. California The actual celebrit.es have not authorized or approved the use of look alike 




o 

I recently decided to upgrade 
the memory in my 8088-based 
IBM compatible from 256 K to 
640K. Wanting to do it my- 
self, I was immediately con- 
fronted with a number of 
questions. First, does it mat- 
ter whether I buy 64K or 
256K chips? Also, should I be 
concerned with their rated ac- 
cess times? 

Larry Wier 
St. Bonaventure, New York 

O 

You should indeed factor the size and 
speed of the memory chips into your 
decision. 

If you're shopping for a memory ex- 
pansion card that already has RAM 
chips on it, you need only consider the 
chips' rated access times. But if you're 
plugging chips into empty sockets, 
you'll need to consider the capacity of 
the chips as well. 

In all cases, the rated access times of 
the chips must be matched to your PC's 
memory subsystem. Your technical ref- 
erence manual should spell out the 
maximum access time you can safely 
use, based on the clock speed of the sys- 
tem and the number of wait states im- 
posed by hardware on memory access- 
es. You can install chips with access 
times equal to or less than the recom- 
mended maximum. Be aware, however, 
that faster chips will not increase sys- 
tem performance; the speed with which 
the CPU can read or write to memory 
will still be constrained by its own clock 
speed and the number of wait states. 

If you're adding chips to empty sock- 
ets, you must also consider the chips' 



size. Unless you have one of the very 
early PCs, whose memory subsystems 
were designed around 16K DRAM (dy- 
namic RAM) modules, the chip sockets 
on your system board will probably ac- 
cept either 64K or 256K chips. Again, 
you'll have to consult the technical doc- 
umentation for your machine to deter- 
mine for which size your system was 
designed. Don't rely on your eyeball, 
because the pinouts for the 64K and 
256K chips and the footprints of the 
sockets designed to accept them are 
identical. 

Some systems will accept both the 
64K and the 256K variety. Usually a 
dip switch or jumper is set to denote the 
type of chip installed. And it's not un- 
common now for boards to accept dens- 
er 1 megabit chips. If you're adding 
chips to a card rather than to a system 
board, check the documentation that 
accompanied the card to determine 
what type of chip to buy. 

O 

What are the basic differ- 
ences between CGA, EGA, 
and VGA video adapters? 
Does the type of adapter I in- 
stall in my system affect the 
graphics screen dumps I ob- 
tain using the DOS Graphics 
command? 

David B. Shipman 
Boise, Idaho 

O 

The primary differences between the 
adapters you mention — the Color 
Graphics Adapter (CGA), the En- 
hanced Graphics Adapter (EGA), and 
the Video Graphics Array (VGA) — lie 



in the various levels of graphics resolu- 
tion and number of colors they support. 

The CGA was the first color video 
adapter, introduced by IBM in 1981. It 
supports seven video modes: two 40- 
character text modes, two 80-character 
text modes, and three graphics modes. 
Two of the graphics modes offer 320- 
by-200-pixel resolution with four col- 
ors, while the third offers 640 by 200 
with two colors. In contrast, IBM's 
Monochrome Display Adapter, some- 
times referred to as the MDA, supports 
only one mode: an 80-character text. 

The EGA, which became available 
early in 1985, is the next step up in 
graphics sophistication. Connected to 
an RGB color monitor, it supports all 
seven CGA modes, plus four additional 
graphics modes with resolutions up to 
640 by 350, and it can simultaneous- 
ly display up to 16 colors from a palette 
of 64. 

An EGA can drive a monochrome as 
well as a color display. Configured for 
monochrome use, it offers the same 80- 
column text mode found on the MDA, 
as well as a single 640-by-350 graphics 
mode. Most software that runs on ei- 
ther a CGA or MDA will run on an 
EGA, since the later-model adapter was 
designed to be nearly register-compati- 
ble with its predecessors. 

Offering even higher resolutions and 
more colors than the EGA is the VGA. 
The first VGAs were integrated into the 
system boards of the high-end IBM 
PS/2 machines. The VGA supports all 
of the CGA, MDA, and EGA video 
modes and adds three new ones of its 
own, including a 640-by-480 graphics 
mode that can display 16 colors simul- 
taneously from a palette of more than 
262 million. A close cousin of the VGA, 
the MCGA (Multi-Color Graphics 
Array), gives some VGA video capabili- 
ties to IBM's Models 25 and 30. 

The availability of inexpensive 
clones has made the Enhanced Graph- 
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$ 3 25 GREAT IBM SOFTWARE $ 3*> 

IBM/Compatible Public Domain and Shareware Programs •Thousands Available from the NSL Library 
Latest Updates • Fully Tested • Best Programs per Catagory • More Programs per Disk • Fast Delivery 

Limited Offer 2 FREE DISKS Limited Offer 



PRINTING 



FORMFIT! (114) Easily fill out any 

pre-printed form on any printer. 
EZ-FORMS & FORMGEN (119) Two 

programs to create custom forms. 

ON-SIDE (121) New! Print sideways 
with custom fonts. Menu-driven. 

CITYDESK (123) Desktop pub- 
lishing for 2 column newsletters. 

MR. LABEL (124) Most versatile & 
powerful label printing program. 

GRAB PLUS (127) Grabs names and 
addresses from letters and 
automatically prints envelopes. 

IMAGEPRINT (128) Letter quality 
printing on a 9 pin dot matrix. 

BANNER MAKER (130) Create signs 
and banners with multiple fonts. 

COLUMNAR PRINTING UTILITY 
(133) Prints proportionally justified 
text files in 1 to 3 columns. 



GAMES 



NINJA (201) New! Commercial 

quality karate arcade game. 

Superb graphics. Requires CGA. 
3-D CHESS (205) Superb 3-D game. 

Loaded with options. Use with any 

graphics card. 
PC-RAILROAD (210) Trains run on 

ready-made routes or design your 

own. You have total control. CGA. 
CARD GAMES (214) Draw Poker, 

Hearts, Canasta and Bridge. 
ARCADE GAMES #2 (217) Reflex 

Point and Striker. Requires CGA. 
FAVORITE GAMES (221) Pango, 

Qbert, Frogger, Packman, 

3-Demon, Bouncing Babies. 

Requires CGA. 
CLASSIC GAMES (222) Pinball, 

Breakout, Flightmare, Ratmaze, 

Space Commander. Needs CGA. 
ADVENTURE GAMES (228) Sam 

Spade and Castle Adventure. 
GAMBLING GAMES (229) Black- 
jack, Poker, Roulette, Craps. CGA. 
BOARD GAMES (230) Monopoly and 

Risk. Requires CGA. 
EGA ARCADE GAMES #1 (251) 

Aldo, Ega-Breakout, Egaroids. 
EGA ARCADE GAMES #2 (252) 

Snarfs and Ega-Star Trek. 
EGA BOARD GAMES #1 (253) Ega- 

Risk and Mahjong. 
EGA BOARD GAMES #2 (254) 

Othello and Sorry. 



PROGRAMMING 



UTILITIES 



BAKER'S DOZEN (406) Powerful 
package of 14 utilities from Jim 
Button. Top rated reviews. 

FLU-SHOT + (411) New! Effective 
protection against virus programs. 

ON -CALL (418) New! Commercial 
quality. Memory resident program 
manager with popup windows. 

NSL MASTER SERIES #1 (426) Most 
powerful tools, including resque 
lost data from memory. 

NSL MASTER SERIES #2 (427) Most 
powerful tools, including powerful 
task-switching. 

NSL MASTER SERIES #3 (428) Most 
powerful tools, including 4-screen 
windowed cut and paste. 

CGA SIMULATOR (433) Run most 
CGA programs on Hercules/ com- 
patible monochrome cards. 

HARD DISK UTILITIES (437) Very 
useful set of hard disk utilities. 

EGA FONTS (441) More than 50 
fonts to make your EGA shine. 

MASTER KEY (450) Like Norton 
Utilities with hard disk unformat. 

CATDISK (452) Easy, menu-driven 
disk cataloging system. 

STACKEY (461) Ingenious! Enables 
batch files to perform any function. 



MENUS and DESKTOP 



HOMEBASE (601-602) (2 disks) 
Desktop organizer puts Sidekick to 
shame. PC-Magazine software pick 
of the year. 

PRO-MENU (704) Run DOS and all 

programs from menus. Has 
automatic custom menu maker. 
OVERVIEW (706) New! Easy, power- 
ful DOS command shell with pull 
down menus. Our favorite. 



WORD PROCESSING 



PC-WRITE 2.71 (810-811) (2 disks) 
Top rated w/spell checker. 

MINDREADER (813) Incredible! New 
word processor uses Artificial 
Intelligence to complete words and 
phrases. It learns your style. 

GALAXY (816) Fast, powerful word 
processor. Easy to learn and use. 

QEDIT (820) Best text editor. Ultra- 
fast with pull down menus. 



SPREADSHEET 



AS EASY AS (902) Great Lotus 123 

clone. Latest with 256x1024 grid. 

Does almost every Lotus function. 
QUBECALC (903) Unique, powerful 

3-D spreadsheet. View your data as 

never before. 

LOTUS TEMPLATES (907) Ready to 

run. Requires Lotus 123. 
LOTUS MACROS (908) Saves loads 

of time. Requires Lotus 123. 



DATABASE 



FILE EXPRESS 4.xx (1002-1003) (2 

disks) Easy, powerful database. PC- 
Magazine said it "performs like a 
thorough-bred racehorse." 
WAMPUM (1006-1007) (2 disks) 
Superb, full featured dBASE III 
clone. Requires 512K, hard disk. 
PC-FILE + 2.0 (10091011) (3 disks) 
New version. Jim Button's rela- 
tional database masterpiece. 
INSTANT RECALL (1017) Ram-resi 
dent, free-form database. Cut-and- 
past, on-board word processor, 
much more. 
DYNABASE (1021) Performs dBASE 
Ill/Ill + functions 20 times faster. 



RELIGION 



WORD WORKER (1201-1202) (2 

disks) Bible search, reference 
program. 

KING JAMES BIBLE (1204-1211) (8 

disks) Entire Old and New 
Testaments on disk. 
BIBLEQ (1215) Educational Bible quiz 
game. Many options. 



EDUCATION 



TUTOR (302) Complete interactive 

DOS and computer tutorial. 
EASY DOS (305) Two great programs 

make using DOS very easy. 
PC-FASTYPE (311) The very best 

interactive typing instructor. 

Requires CGA or EGA. 

TURBO LESSONS (323) 17 lesson 
Turbo Pascal tutorial. 

BASIC TUTOR (329) Three pro- 
grams to learn basic programming. 

PC-QUIZZER (334) Create com- 
puterized lessons on any subject. 

THE PRESIDENTS (341-342) (2 
disks) Super biography & quiz 
system on all the U.S. Presidents. 



GRAPHICS 



HI RES RAINBOW (1601) Great 

color paint program. Needs CGA. 
GRASP (1605) Create and run 

fabulous graphic demo programs. 

Any graphics card. 
PC-KEY DRAW (1608 1609) (2 disks) 

Powerful drawing/CAD program 
with clip art. Requires CGA. 

FINGER PAINT (1620) Like PC-Paint 
brush. Requires graphics card. 



COMMUNICATIONS 



PROCOMM PLUS (1702-1703) (2 

disks) Newest. All features, menu- 
driven. Top rated. 

BOYAN D3 (1705-1706) (2 disks) 
Easiest full featured communica- 
tions program. Top rated. 



HOUSEHOLD 



VEHICLE MGMT. SYSTEM (1806) 

Predicts auto repairs, tracks mpg. 
GARDENER'S ASSISTANT (1809) 

Plan your garden in every detail. 
VIDEO TAPE LIBRARY (1811) 

Catalogs your video tape library. 
Menu-driven. 

HOME MANAGER (1813) New! Menu- 
driven household activities mgr. 
Needs 2 floppies or hard disk. 

SHOPPERS ASSISTANT (1816) Easy 
grocery shopping and coupon filer. 

COMPUTER CHEF (18171818) (2 
disks) Complete cooking program. 
Loaded with recipes. 



BUSINESS & FINANCE 



BUSINESS ACCOUNTING (1902) 

Complete A/P, A/R, G/L, Payroll. 

FLODRAW (19041905) (2 disks) Total 
flowcharting system. Need 320K. 

PC-MAIL (1911-1912) (2 disks) Easy, 
powerful mail list manager. Menu- 
driven. 

SOLVE-IT! (1919) Over 20 menu-driven 
financial calculations. 

EXPRESS CHECK (1922) New! Great 
check book mgr. Menu-driven, prints 
checks and reports. 

TICKLEX (1926) Most powerful Tickler- 
Calendar-Scheduler for one person 
or entire office. 

ASSET ORGANIZATION (1927) Com- 
plete personal asset manager. 

CONTACT (1930) Tracks important 
contacts. Autodial, mail-merge, mail- 
ing labels, much more. 

EASY PROJECT (1932) Total project 
manager. Gantt charts, reports. 



MISCELLANEOUS 



PIANOMAN 4.0 (2202) Play and com- 
pose music. New update is better 
than ever. Very powerful. 

SCICALC (2304) 250 menu-driven 
math & physical tools with unit con- 
versions. Need CGA or EGA. 

XXXPERT (2501) Integrated expert 
system (Al). No size limit, English 
language rules, very fast. 

WORLD (2600) Stunning! Feature- 
packed world map with zoom. 
Needs CGA or EGA. 

ASTROLOGY 9.4 (2701) Complete, 
accurate chart calculation. 



A86 and D86 (1403-1404) (2 disks) 
Finest macro assembler & debug- 
ger. Lightening fast. Rave reviews. 

EBL & OPAL (1407) Two fantastic 
batch language processors. Super- 
charge your batch files. 

STRUCTURED BASIC (1411) Pre- 
processor writes better Basic 
programs. 

A DVB AS (1413) The best Basic 
programming aid. Advanced func- 
tion library, windows, etc. 

TECHNOJOCKS (1416) Great Turbo 
Pasal function library and toolkit. 

MODULA-2 TUTORIAL (1418-1419) 
(2 disks) Learn to program with this 
improvement on Pascal. 

MODULA-2 (1420-1421) (2 disks) 
Comply " programming package. 
From the author of Pascal. 



ORDER FORM 

Select 2 FREE DISKS at no extra charge when you order 3 or more disks at $3.25 each. 
CIRCLE DISK NOS. OR SEND ORDER ON SEPARATE SHEET OF PAPER. 



Name 



Address 



City/State/Zip 



Number of disks x $3.25 each = 

California residents add 6.5% sales tax = 



Shipping and handling = $3.25 

3.5 " disks - add $1 ea. (also applies to 2 free disks) = 

Total = 



No credit cards please - Mail check or money order to. 

National Software Labs 

13376 Washington Bl. #7 Los Angeles, CA 90066 (213) 827-7889 
Call or write for free catalog pc-2 
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ics Adapter the de facto minimum stan- 
dard for PC graphics. In contrast to a 
CGA, which displays text in a fuzzy 
8-by-8-character matrix, an EGA pro- 
duces text-mode characters with a 
crispness comparable to that once ob- 
tainable only with monochrome sys- 
tems. The VGA offers even crisper text. 

The bad news is that the DOS 
Graphics command (actually a memo- 
ry-resident utility that monitors the 
PrtSc key and dumps graphics screens 
to IBM-compatible dot matrix printers) 
has never been updated to support 
higher-resolution EGA or VGA graph- 
ics modes. It supports only the meager 
200-line CGA graphics resolutions. 
Dumping graphics screens of higher 
pixel densities requires special utility 
programs. 



O 



Does DOS provide an easy 
way to find out where on my 
hard disk a given file is 
stored, short of manually 
searching each and every 
directory? 

Brian L. Hinman 
Beverly, Massachusetts 



O 



Yes, by making use of a feature of 
chkdsk combined with a DOS filter 
called Find.exe. To locate a file called 
Sample.doc, for example, type: 

CHKDSK/V ! FIND "SAMPLE.DOC" 

If the current drive is C and DOS finds 
the file in the subdirectory \WPT\ 
TXT, it will respond with: 
CI \ WPT \ TXT \ SAMPLE.DOC 

Note that DOS must be able to locate 
the external commands chkdsk and 
Find or it will simply answer, "Bad 
command or file name". Use the Path 
command for this. (See this month's 
DOS column for a full explanation of 
how to use Path.) 

One limitation of using chkdsk for 
searching is that you cannot do searches 
with the wildcard characters * and ?. 
This is one reason to consider using any 
of a number of public domain utilities 
designed specifically for this purpose. 
Most of them allow you to embed * and 



? in the search string. 

Keep in mind that the filename en- 
closed in quotation marks must be capi- 
talized or the search will not work. 



O 



I've made a habit of putting 
often used sequences of com- 
mands into batch files so I can 
execute them automatically. 
When I include a program or 
command that interrupts the 
batch program by pausing for 
input from the console (usual- 
ly wanting me to press Y for 
Yes or N for No before pro- 
ceeding), I create a simple 
text file with the correct re- 
sponse. Then I use DOS's 
ability to redirect standard in- 
put, and I have the correct re- 
sponse automatically given at 
the proper time. In this way, 
the batch file keeps going 
even if I'm away from my 
computer. 

This trick doesn't work with 
all programs, however. Why 
does redirecting input from a 
file to a program work with 
some programs and not with 
others? 

Sandra Deogracias 
Cincinnati, Ohio 



O 



Redirection of standard input — sending 
input to a program from a disk file rath- 
er than from the keyboard — is one of 
the handiest features DOS has to offer. 
A simple example can be shown with 
the Del command. If you type "Del 
*.*" at the command prompt to delete 
the contents of a diskette or a directory, 
DOS asks, "Are you sure (Y/N)?" be- 
fore it carries out the order. But you can 
take advantage of redirection to execute 
the command without having to answer 
the question. 

First, use any text editor to create a 
one-line file (call it Answer.txt) that 
simply contains the character Y. Be sure 
to press Enter after typing it so that a 
carriage return will be included. Save 
the file. Then, if you were to type Del 




NEW ADD-INS! 



PROJECT 
SCHEDULES 
ON YOUR 
SPREADSHEET 

Now you can plan 
and manage projects 
as easily as you handle 
other work on your 
spreadsheet. Instantly 
"roll up" time-sensitive 
project costs into 
regular period-based budgets. 
Ask "what if" with time as well as costs. 

Create projects directly on your spread- 
sheet with simple menu choices just like 1-2- 
3's. Then draw high quality Gantt or stagger 
charts showing schedule dates, slack time and 
milestones. And PERT charts or network dia- 
grams illustrating inter-relationships among 
tasks. Produce hardcopy charts with 1-2-3 
PrintGraph or Freelance, and tabular reports of 
dates and costs with 1 -2-3 /Print. 

PROJECT CALC' M performs critical path 
analysis and computes the earliest latest start/ 
finish dates for each project task whenever you 
recalculate with 1-2-3. It displays a graphic 
worktime calendar where you can specify work 
hours, holidays and vacations. 

Fully compatible with 1-2-3 Rel 2 on IBM PC, 
XT, AT & PS/2. Supports CGA, EGA, VGA and 
Hercules graphics adapters. 

WORLDS 
FASTEST 
SPREADSHEET 
COMPILER 

Why waste valuable 
time while your 1 -2-3 
spreadsheet recalc u- 
lates and the (SOD light 
blinks? Why forego in- 
stant "what-if" analysis 
because your spread- 
sheets are too big for 
automatic recalculation? 

3-2-1 BLASTOFF 1 M compiles spreadsheet 
formulas into fast machine instructions for 
your 8087/287/387 math coprocessor chip. 
BOOSTER™ add-in links compiled code 
to your original spreadsheet inside 1-2-3 and 
gives you "Minimal Recalc" too! 

Use all 1-2-3 features — even change formu- 
las in previously compiled cells. Automatically 
compare 1-2-3 and compiled code recalcula- 
tion to assure compatibility. 

Secure spreadsheet feature protects pro- 
prietary formulas and actually reduces spread- 
sheet size. 

Fully compatible with 1-2-3 Rel 2 on IBM PC, 
XT, AT & PS/2 with 80x87 math chip. 

1-800-451-0303 i 55 

(Dealer inquiries Ext. 42.) 

FRONTLINE 




SYSTEMS 



HWXFSI 



FRONTLINE SYSTEMS, INC., P.O. Box 7408-L4 
San Francisco, CA 94120-7408, (916) 677-7171 
CIRCLE NO. 127 ON READER SERVICE CARD. 
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Introducing ACCR\C, accounting 
software for those who plan to grow 



A family of accounting solutions 
to meet your growing needs. 

ACGPAC® Easy Simple, inexpensive accounting 
software designed for very small businesses that plan to 
grow. To get you started immediately, it's easy to install and 
has a friendly colorful user interface. It also includes a 
ehart of accounts, a broad range of pre-defined reports and 
very affordable price — just #89 per module. 

Start with the General Accounting module; you get 
customer and vendor balances, after-the-fact payroll, and a 
complete general ledger. Add the full Payroll module to 
automate paydays and produce the required government 
reports. 

And when your business grows, transfer your data 
automatically to the more powerful ACGPAC BPI 
Accounting. What's more, we'll give you $50 cash for each 
ACCPAC Easy module you trade up. Never before could such 
a small sum make such a big difference in managing your 
growth. 




ACCPAC BPI® Accounting Provides a powerful 
full-function accounting system at an amazingly low price- 



just $395 per module. ACCPAC BPI Accounting is designed 
for small and medium businesses that need sophisticated 
General Accounting, Accounts Receivable, Accounts 
Payable, Payroll, and Inventory software. 

Tying these five modules together is an extremely 
friendly user interface in vivid screen colors of your choice. 
Additional features include: "Suspend" — stop work in one 
module, complete a task in another, and return to the point 
where you left off; "Selector" — search, for example, a chart 
of accounts or customer list for forgotten data and transfer 
directly to a data entry form; and one-time printer 
configuration. You can also key in and edit batches of 
information, then post them to both the subsidiary and 
general ledgers simultaneously. 

When your business growth requires more industry- 
specific accounting modules, trade up to ACCPAC Plus. Your 
data can be transferred automatically and on top of that 
we'll give you $100 for each module traded up. 

For dealer or other information, call 

800-533-2070 (Ad 17809). 
In Canada: 1-800-663-6904. 

Circle no. 264 on Reader Service Card. 
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Sofrware superior by design. • Worldwide service and support network ot move man 70 offices. 

Accounting* Spreadsheets •RDBMS^ Graphics •Project Management • Resource & Operations Management 



HELP! 



* * 



< Answer.txt, DOS would execute 
the Del command, Del would read the 
contents of the file Answer.txt and ac- 
cept the Y as your answer, and all files 
would be erased. Important: Don't try 
this in a directory where valuable data 
are stored. 

Whether input redirection (a feature 
implemented at the DOS level) works 
depends on how the program gets its in- 
put from the keyboard. Programs gen- 
erally solicit keystrokes in one of two 
ways: by calling a BIOS routine con- 
tained in ROM or by invoking an oper- 
ating system function that in turn calls 
the BIOS routine. Simply put, input 
can be redirected if the operating sys- 
tem call is used; it can't if the program 
goes directly to the BIOS. 
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Reader's Tip: Upon upgrading to DOS 
3.30, I discovered a new command 
named Xcopy that greatly speeds up 
file copying and enables the easy back- 
up of hard disk directories containing 
more than 360K without having to re- 
sort to the Backup command. Xcopy 
cuts down on the number of read/write 
cycles normally required by the Copy 
command. And like Copy, Xcopy stores 
files in their native format so that they 
are usable without running the DOS 
Restore utility required by the Backup 
command. 

To copy the contents of a hard disk 
directory onto a diskette with Xcopy, 
use the following three-step procedure: 

(1) Mark the contents of the directo- 
ry to be copied using the DOS Attrib 
command with the -f A (for "archive") 
attribute: 

ATTRIB + A *•* 

(2) Use Xcopy with the /M switch to 
copy the files to the diskette. 

xcopy *.* a: /m 
The /M switch tells DOS to copy only 
those files which have been modified. 

(3) If more than one diskette is re- 
quired to hold all of the targeted files, 
Xcopy will respond with the message 
"Insufficient disk space" after each dis- 
kette is filled; at this point, only the files 
not yet copied will still be marked with 
the +A attribute. Simply place a new 
diskette in the drive and repeat the 
Xcopy command until all files are 
transferred. 
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Computer 
coloring book 

Ages 3 & up 

► Create 
picture calendars 



r Design and p nnt 
custom BANNERS 



P$LARWARE* 



Electric Crayon DELUXE programs can be bought at B. Dalton 
Software Etc., Babbage's, Egghead Discount Software, Electronic 
Boutiques, Walden Software or your favorite computer dealer or 
call Polarware at 1-800-323-0884. 

Available for Apple, Commodore and IBM formats for $29.95 
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Spin ifout bavonitea with 
puah-vutton eooe. 

DIRECT ACCESS. The leading menu system for 

hard disk management. 



^\ IRECT ACCESS is to 
JLJ your software what a 
jukebox is to records. Both are 
fun and easy to use. Simply 
choose a title from an organized 
listing, push a button and play 
your selection. 
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MAGAZINE 



EDITOR'S 
HOICE 



DIRECT ACCESS tops all the 
national best seller charts-it's 
the ultimate menu system for 
hard disk management. There's 
no easier, faster or more or- 
ganized way to play your 
software. 

Also available, DIRECT NET, 
the single keystroke network 
menu system. 



DIRECT ACCESS lets you hop 
over complicated DOS com- 
mands, reduces errors, provides 
complete usage tracking, and 
secures your data with pass- 
word protection. 



© 1988 Delta Technology international DMECT ACCtSS ana 
DIRECT NtT are trademarks ol Delta Technology international 



Call for the 
name of the 
dealer nearest 
you. 

INTERNATIONAL 

1 800 242 6368 



DELTA 

TECHNOLOGY 



CIRCLE NO. 1X9 ON READER SERVICE CARD. 

1621 Westgate Road, Eau Claire, Wl 54703, (715) 832-7575, FAX (715) 832-0700 
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, FREEWARE 

ONLY *2.99 per disk! ONLY $2.99 per disk! ONLY $2.99 per disk! ONLY *2.99 per disk! 
PubUc Domain and Shareware for IBM™ and Compatibles, DOS™ 2.1 or higher. 
Programs and Utilities to meet all your computing needs. 




ADULTS ONLY** 

□ ADULTS ONLY/1 (147) - German 
made, great animated graphics. 

□ STRIP POKER (148) - Watch out' 

□ X RATED PRINTMASTER (149) - Pro- 
vocative graphics. Printmaster Plus req. 

□ X RATED PRINTSHOP (150) - Provoc- 
ative graphics. Prtntshop required. 

□ ASTRO-fbleep] (207) - Arcade game. 

□ NASTY GIRL (435) - She really is. 

3 MAXINE (407) - Must see to believe.... 
EGA suggested. 

□ ON-TOP (555 St 550) - (2 disk set) - 
Another must see. EGA suggested. 

CGA required on ail programs. 

BUSINESS 

3 EZ FORMS Rev. D15 (00) - Menu driv- 
en forms generator, misc. skeleton forms. 

□ EASY PROJECT V2.5 (440) - Complete 
project management system. Excellent. 

□ REAL ESTATE ANALYST (83) - Menu 
driven, mortgages, interest, etc. 

□ EXPRE88CHECK V2.14 (501) - 
Checkbook program with reports. Budget 

□ IN CONTROL (174 & 175) - (2 disk set) 
The ultimate prospect /client/customer 
tracking system. Hard drive req. Great. 

□ BUSINESS LETTERS (303 & 304) - (2 
disk set) 650 business letters to fit all 
your needs. Edit w/ any word processor. 

□ LEGAL LETTERS (Oil) - 100 legal let- 
ters to fit all your needs. Edit w/ any 
word processor. 

□ MR. BILL V3.2 (311 St 312) - (2 disk 
set) Time 6i billing package; costs, credits, 
reports, audit trail, etc. 

□ PC-PAYROLL V2.3 (404) - Menu driv- 
en payroll system; 100 employees or less. 

□ LANDLORD V2.01 (585) • Fast It 
friendh/ rental property ragmt Hard drive. 

□ 8LIC WORKS (321) - Framework clone. 
Integrated database, spreadsheet word 
processor, a communications. 

3 FINANCE MANAGER V4.0 (77) - Ac- 
counting package for business or person- 
al finances. Double entry system. 

□ SOAR V1.02 (440 8 450) - (2 dvkset) 
Accounts receivable program. Handles a 
variety of services or products. 

3 PRO PC-ACCT SYSTEM (520) - Fulry 
integrated Q/L. A/P. A/R system. Menu 
driven, on-screen help, cross posting un- 
limited accounts. It much more. 

COMMUNICATIONS 

□ WILDCAT BBS VI. 03 (371 8 372) - (2 
disk set) Turn your computer into a 
RBBS. Powerful but staple to use. 

3 QMODEM V3.1 (293 8 204) - (2 disk 
set] Full featured modem program. 200 
number dialing directory, etc. 
3 PROCOMM V2.42 (53 8 54) (2 dark 
set) Menu driven modem program, enosl- 
lent documentation; still one of the best 
3 PC -TALK m 466 , - Modem program by 
Jan Button. 



DATABASE 



□ FILE EXPRESS V4.18 (33 8 34) - (2 
disk set) Menu driven, easy to use data- 
base for beginners to experienced. 

3 PC-FILE + V2.0 (493 - 405)- (3 disk 
set) Full-featured database: help screens, 
■onus, macros. One of the best J Button 

□ d GENERATE VI. (511) - Screen 8 
source code generator by Tom Retbg. 
dBase in required. 



EDUCATION 



edit 



3 COMPOSER (3) - Create, 
play, 8 print your music. Nice... 
□ LETTERFALL VI. 1 (119) - Improve 
your touch typing skills: 16 levels. 



□ BEGINNING SPANISH (121) - Teaches 
vocabulary, phrases, etc. Basic required. 

□ THE WORLD 3D (127) - Display maps 
of the world. CGA required. 

□ FUNNELS 8 BUCKETS V2.0 (130) - 
Great learning game; add. subtract, multi- 
ply. & divide. Ages 5-10. 

□ MATH-WHIZ (188) - Teaches various 
math operations. Ages 5 and up. You 
choose the level. Basic required. 

□ AMY'S FIRST PRIMER (133)- Alpha- 
bet, numbers, counting, shapes, match- 
ing, etc. Ages 4 - 8. CGA & Basic req. 

□ SAN MATEO EDUCATION (138) - 
Teaches math, chemistry & geography. 
Ages 8-16. CGA required. 

□ POLYGLOT V6.01 (130) - Vocabulary 
builder. Grades 7 - college. Excellent. 

□ ANIMAL MATH/MOSAIC (181) - Count 
objects & graphic learning tool. Ages 4 & 
up . CGA required. 

GAMES 

□ SLEUTH V4.1 (88) - Murder mystery 
game similar to the board game "CLUE". 

□ BLACKJACK (85) - Advanced black- 
jack game with tutor, multiple players. 
Best one yet. CGA or Hercules. 

□ MONOPOLY V0.7 (100) - Just like the 
board game. 2 to 4 players. CGA req. 

□ DUNGEONS & DRAGONS Vl.l (205) 
The Classic Game. Can you survive? 

□ LAS VEGAS (110) - Craps. Roullete. 
Poker. & more. CGA req.. Basic on some. 
3 3D CHESS V1.01 (215) - Excellent 
chess game. Switch between 2D & 3D. 

□ SAM SPADE VI. OA (220) - Great de- 
tective game. Mazegame; creates mazes. 

□ SUPER PINBALL (212) - 5 different 
games. CQA required. 

□ WORDPLAY (307) - Wheel of Fortune 
clone. You provide the prices. CQA req. 

□ DIGITAL LEAGUE BASEBALL (344) - 
Pick your team 8 players. Nice graphics. 
CQA required. 

□ MINIATURE GOLF (505) - 18 hole golf 
course with graphics. CGA req 

GRAPHICS 

□ FTNGERPATNT V2.0 (282) - Paint pro- 
gram; 6 fonts, 81 sixes . Use for desktop 
publishing, slide-show 8 cartoon playing 
COA, EGA, or Hercules. Eaxellent.... 

□ LIGHTING PRESS (260) - Printmaster 
Plus clone, flyers, greeting cards, etc. 

□ PRINTMASTER GRAPHICS (319) - 3 li- 
braries of graphics. Printmaster Plus req 

□ PRINTMASTER GRAPHICS / 2 (540) - 
Cver 150 graphics. Printmaster Plus req 

□ PRINTMASTER GRAPHICS / 3 (550) - 
Cver 130 graphics. Printmaster Plus req 

□ PRINTSHOP GRAPHICS (320) - 3 li- 
braries of graphics. Prints hop req 

□ PC-KEY-DRAW (534-530) - (3 disk 
set) • Combination CAD 8 paint program 
for power 8 flexibility. Does drawing, 
paint text (multiple fonts), animation, etc 

□ DANCAD 3D V2.0B (424 8 420) - (2 
d«k set) Advanced 2D/3D drafting pro- 
gram. Ste r eoscopic 3D wire frame anima- 
tion. EGA CGA. Hercules. 640k req. 

□ CITY DESK V6.0 (187) - Desktop 
publisher with graphics capability. 

□ FLODRAW VI .00 (542 8 543) - Pro- 
duces flowcharts, organisational charts, 
system diagrams, etc. CGA required. 



LAKftVAQE 



3 TURBO "C" TUTOR (489 8 490) - (2 
disk set) 14 lesson tutorial; learn to pro- 
gram in "C language. 
3 "C" LANGUAGE V2.1 (299 8 300) - (2 
disk, set) Complete programming environ- 
ment Source, compiler, samples. 
3 WINDOW BOSS (322) - Screen han- 
dling for "C* language. Pop-up windows. 



NOVELTY 

3 STRESS 8 SHRINK (74) - Stress - 
stress test. Shrink - personality analysis. 
-J HORSERACING (343) - Handicapping 
for thoroughbreds. 

3 ASTROLOGY V9.5 (284) - Read your 
own chart from stars, moon. etc. 
3 LOTTO # GENERATOR (159) - Ad- 
vanced techniques to win big $89. 

□ FASTBUCKS (191) - Menu-driven 
home finance package. Easy to use. 

□ BIORHYTHM (194) - Calculate & print 
your own monthly charts. 

□ RECIPES V1.0 (445) - Over 125 reci- 
pes, adjust serving sizes from 1 -99. 

□ LITTLE BLACK BOOK (441) - Creates 
pocket sized address book. Prints mini- 
alphabetized pages. 

□ WISDOM OF THE AGES VI. 8 (544- 
547) - (4 disk set) Provides instant access 
to high content information from classical 
sources worldwide. 

3 HOMEBASE V2.5 (528-530) - (3 disk 
set) Great desktop organizer linear data- 
base, editor /word processor, calendar 
appt. book, cut /paste operations, etc. 

PRINTER UTILITIES 

□ LQ V2.1 (500) - Produces high quality 
text on dot matrix printers. Multiple fonts 
with print spooler. 

□ LASERJET FONTS /I (327) - 30 ♦ 
downloadable fonts for Laserjet Plus/ II. 

3 LASERJET FONTS / II (47 1 & 472) - (2 
disk set! More downloadable fonts for HP 
Laserjet Plus/ II. Helvetica. Script, etc. 

□ LASERJET FONTS / UTILITIES (328) - 
Contains 'Pamphlet' (sideways printing) 8 
misc. other utilities 8 fonts. 

□ PRINTPRO VI. 2 (408) -Change printer 
operation from within ANY application at 
ANY time. 

□ BRADFORD (551) - Print any file with 
higher quality in a large variety of fonts. 

SPREADSHEET 

□ PC CALC ♦ V 1.0 (537-530) - (3 disk 
set) - Complete program. But ton ware. 

□ LOTUS PROGRAMS (28 - 32) - (5 dak 
set) Contains as many applications and 
utilities that we could find. Requires Lotus 

□ AS EASY AS V3.0 (302) - Lotus clone. 
52 column sheet, graphing, supports 
funcbons of 1 23. "WKS* files, etc 

□ LOTUS LEARNING SYSTEM (458) - A 
tutorial that covers overview, applica- 
tions, etc Lotus NOT required. 

UTILITIES 

□ DISK COMMANDO V2.0 (218 8 210) - 
12 disk set) Norton Advanced Utilibes 
clone. Too many features to 1st. 

□ SIM CGA (220) - Qreat for most pro- 
grams that need color (CGA) to run. 

3 DOS HELP (255) - Help screen for DOS 
commands, funcbons 8 batch files at your 
fingertips. For DOS 3.XX. 
3 DOS TUTORIAL V4.2 (250) - Menu 
driven, learn to use your computer. 
3 LIST V0.2A (274) - Best utility for view- 
ing documentation or any ASCD file. 

□ DESKMATES VI. 01 (278) - Sidekick 
like utility plus more features. 

3 AUTOMENU V4.01 (280) - Access pro- 
grams, batch files, commands, etc 

□ BATCH TUTOR (223) - Make your com- 
puting easier 8 foolproof. 

□ VACCINE [541) - Various programs 
to fight against the "VIRUS" 8 "TROJAN 
HORSE" programs. A MUST FOR ALL... 

WORD PROCESSING 

3 SIDEWRITER (0) - "Sideways" printing 
great for spreadsheets. 



□ CATALIST V3.2 (103 8 104) - (2 disk 
set) One of the most powerful mailing 
lists on the market. Excellent 

□ PC-WRITE V2.71 (0 8 10) - (2 disk 
set) Full featured word processor; all the 
features of the expensive one's. 

□ LETTERHEAD (08) - Create and print 
your own letterhead on letters and enve- 
lopes. IBM /Epson comp. printer req. 

□ GALAXY V2.3 (11) - Easy to use 
word processor; menus & quick key- 
board commands. Lots of features. 

□ PC TYPE ♦ (373 - 375) - (3 disk set) A 
powerful word processor with full screen 
editing, mail merge. 100.000 word dic- 
tionary, on-screen help. etc. Buttonware. 

WHATSNEW? 

□ WORDPERFECT MACROS (180) - 

Over 80 macros for Wordperfect V5.0. 
3 BEST UTILITIES (540) • Over 40 of the 
best utilities we could find. 

□ FORD TE8TDRIVE (554) - Test drive 
new Ford cars. 29 models. CGA req. 

□ ON-SIDE (500) • Sideways printing 
program. Req. IBM or Epson printer. 

3 EDNA'S COOKBOOK VI. 10 (500) - 
Record. fil;e. list & print recipes. 2 drives 
3 VEHICLE RECORD SYSTEM (507) - 
Menu-driven programs to track auto ex- 
penses. 2 drives req. 

3 FIRST AVENUE VI. (570) - A ram 
resident network program. Hook up to 5 
workstations by RS-232 port or modem. 

□ PD8 QUOTE V3.14 (573) - Quickly 
prepare quotes for any project. 

3 ALGEBRA TUTOR (577) - By profes- 
sor Weissman. teaches all operations. 
3 WEIGHT CONTROL (580) - Programs 
designed to get rid of unwanted inches. 

□ BARCODE V2.1 (503) • Print bar 
codes from your data. Epson printer req, 
3 ADVENTURE GAME TOOLKIT (505 8 
500) - 12 dak set) Create 8 play your 
own text adventure games. 2 levels. 

□ BILLPOWER V3.0 (001) - A timekeep- 
ing billing 8 bookkeeping program for 
small firms. Req. 450K 8 hard drive. 

-I SPL 8 PREDITOR (010) - Over SPL - a 
better alternative to'Ck 'Pascal'. Predi- 
tor is a tort editor. 
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Multiple disk sets count as the 
# of disks in a set (a $2.99. 

# of 5.25' disks (§82.99= 

CA Res. Sales Tax (6.5%) = 

Shipping A Handling ■ 
Orders shipped UPS ground 
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International orders add $10.00 for S/H & pay- 
ment must be in US funds. 
Mail order form & check or money order to: 

California FREEWARE 

1466 Springline Dr. Dcpt Q 
Palmdak. CA 93550 
(805)273-0300 
Hours: M-F 9 am - 5 pm 

Call or write for a free cata- 
log containing over 600 disks 

of quality software. 
COD orders placed before 
lpm PST sent same day. 

3.5" media - $3.99 ea. 
Sorry, no Credit Card Orders. 

PC_C988_ 
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I find that this greatly simplifies the 
process of backing up my important 
data. 

Robert Russo 
Redmond, Washington 

You're right on target with the Xcopy 
command and how convenient it makes 
backing up hard disk data. 

Xcopy first appeared in DOS 3.20. 
Two of the primary advantages it offers 
over the Copy command are that it will 
use any and all available memory (not 
just a single 64K block) and that it will 
perform wildcard copies with as many 
files as will fit into memory (not just 
one file at a time). If you transfer 20 
files from one floppy disk to another in 
a single-drive system with a Copy *.* 
command, DOS will force you to swap 
diskettes 20 times. But do the same with 
Xcopy, and DOS will read as many files 
into RAM as it can, write them to the 
target diskette, and return for more if it 
can't swallow them all in one bite. Disk 
accesses are drastically reduced and 
speed is increased. 

But Xcopy has even more to offer. 
Run it with a /E or /S parameter on the 
command line and it will copy every file 
in the specified directory, as well as 
every one in any subdirectories stem- 
ming from that directory. It even copies 
the subdirectories themselves. The /D 
switch permits you to copy only those 
files stamped with a date later than the 
one specified. And /P coerces Xcopy to 
operate on a file-by-file basis, prompt- 
ing you for permission to proceed be- 
fore copying each new file. 

Xcopy alone is reason enough for 
most users to upgrade to DOS 3.30. 
Once you use it, you won't want to live 
without it — especially if, like many, you 
opted to buy only a single diskette drive 
when you decided to equip your system 
with a hard disk. 




Do you have a PC-related question 
that might be of general interest? Our 
Help! column is designed to provide con- 
cise, practical advice on the topics that 
interest you, our readers. We aim to cov- 
er as many subjects as possible within 
the available space. Please send your let- 
ters to Help! Column, PC/Computing, 80 
Blanchard Rd., Burlington, MA 01803. 
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Electric Crayon DELUXE programs can be bought at B. Dalton 
Software Etc., Babbage's, Egghead Discount Software, Electronic 
Boutiques, Walden Software or your favorite computer dealer or 
call Polarware at 1-800-323-0884. 

Available for Apple, Commodore and IBM formats for $29.95 
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Expanding Horizons 

Take your PC beyond the 
limits of floppy dis- 
kettes — connect to 
DELPHI, your com- 
plete online busi- 
ness and personal 
resource. With your 
modem and a simple 
phone call, you can meet 
friends from across the 
globe, tap into the 
world's most comprehen- 
sive databases, or select 
from tens of thousands 
of downloadable pro- 
grams to expand the ho- 
rizons of your PC. 

Wallet-Friendly 

DELPHI treats you 
right — NO extra charge 
for using Tymnet or Tel- 
enet (local phone num- 
bers in 800 cities na- 
tionwide), NO monthly 
minimum, NO premium 
for 1200 or 2400 
bps, and rates as 
low as $5.40/hour. 



What your 

was really 
meant 
for. 



Save $10! 



For a limited time, you get 
a lifetime DELPHI member- 
ship for only $39.95. In- 
cludes a credit worth 2 
FREE evening hours of use 
($14.40), plus a copy of 
DELPHI: The Official 
Guide, a $19.95 value! 



DELPHI 



Signup now - Online! 

With your PC & modem: 

1. Dial 1-800-365-4636. 

2. Once connected, press RE- 
TURN once or twice. 

3. AtUsername:, type 
JOINDELPHI 

4. At Password:, type 
PCCOMPUTING 

5. Have your credit card 
information ready. 

And very shortly, you'll 
be able to see what your 
computer was really 
meant for. 




The World's Premier Online Information Service 
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General Videotex Corporation • 3 Blackstone St • Cambridge MA 021 39 • 800-544-4005 • 617^91-3393 
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DON'T RUN YOUR PC WITHOUT A DOS MANAGER! 



HOW TO AVOID THE CONFUSIONS 
IN PERSONAL COMPUTING 



\Nhen the big giants designed 
the Personal Computer and the 
Disk Operating System that 
makes your PC do what it's 
suppose to do, they forgot one 
IMPORTANT thing:- To remove 

the thorny and messy confu- 
sion out of DOS and MS-DOS 
commands. 

Instead the giants and their 
clone manufacturers did one 
thing; provide PC users like you 
with big volume of manauals 
that takes days to read and for- 
ever to understand and use many 
confusing commands in these 
manuals. This is the reason you 
are getting the headache you 
have with your Personal Comput- 
er or PS/2 or compatible. 
What is the solution? 

Well you don't have 
through the headaches no 
The solution is using 
MANAGER. With all these featu- 
res you sure must be serious! 



to go 
more. 
DOS 



-MENU DRIVEN 

DOS MANAGER is a powerful 
Menu Driven utility program 
that enables you to operate your 
system by just pressing a KEY 
for any menu choice and your 
DOS or MS-DOS command will 
be carried out INSTANTLY. 

-DOS TRAINING 

Instant on screen Instructions 
on Basic DOS commands. DOS 
MANAGER'S basic DOS tutorial 
gives examples and summarized 
hints on DOS commands and 
file management. Excellent for 
training students, computer nov- 
ices and professionals who have 
no time to waste. 



i 

-V 



'*szzr.. * 




■i i i i i -t ■ 



r 'i i © i "a ' 3 X, i O "Li ±1 C. 
r j f o n Cl C O iXL &*. i->. £1 "3. 



.-tr — — i ■ i i i . i j i i i > i n ' rn m i i i 



4- « 



-SAVE TIME 

For E-Z computing with fast 
results and no hassles \ou need 
a software that will get the job 
done with a SINGLE kev stroke 
or two. 

Whether you are a professio- 
al, an expert or just a beginner 
you can now avoid the thorny 
and messy confusions of DOS 
and MS-DOS and the hassles 
that takes much of your 
productive time. 

-DOS SHELL 

Instant DOS commands with a 
single Key-Stroke or two! With 
DOS MANAGER'S shell program 
you can run your application 
programs on top of DOS and 
call DOS commands from any 
point in your program without 
loosing your work on the screen. 
Unlike many other programs 
DOS MANAGER is compatible 
with almost any program that 
can run in your computer 
(limited only by your computer's 
memory ). 



System Requirements: 

256k memory DOS 
MS-DOS 2.0 or higher, 
disk drive or one disk 
and a hard drive. 



or 
Two 
drive 
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Now you can put your 
system under one Manager- 
The DOS MANAGER and 
run your appli- cation 
programs with a more 
organized operating system. 
More easier to use and 
much less costly. 

Format(prepare) new and 
old disks; Copy files, Display 
file contents, Rename files, 
Make new directories, Check 
disk conditions, Print files, 
Display and set appointment 
cal. Date and time, Mode 
control for devices. PLUS 
More, all with a SINGLE 
key stroke! 

Here are some of our many 
satisfied customers: 
NEC, Dayton Inc, EEC Inc 
ADP Network Services 
Canadian Government. 

For only $39.95 + $3.50 S&H 
we can RUSH vour own DOS 
MANAGER right away. 
RUSH! COUPON with 
check or money order 



Disk sizeO 5.25" D 3.5" 
Check in Money order Q 

Amount $ + $3.50 S&H 

Name 

Address 

City 



State 



Zip 



Softworld 

297 E. Merrimack St, 
Box 1874, Lowell, MA 01853. 
(508) 452-2189 
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he chief conse- 
quence of the computer revolution is 
that humans are being relieved of the 
dull and stultifying labor to which they 
have been subjected for all of history. 
Until this present generation, there 
have always been myriad tasks that re- 
quired too much intelligence for any- 
thing but a human being to do — yet re- 
quired far less intelligence than the 
human brain was capable of delivering. 

The result was that most human be- 
ings earned their livings in ways that se- 
riously underused their brains and 
gradually atrophied them. If, for years, 
a person has no occasion to indulge in 
creative thought, one cannot expect 
that person to be creative on demand. 

That is why the proliferation of com- 
puters (and robots, which after all are 
merely computerized machines) may 
create a crisis as jobs inevitably disap- 
pear. Those who lose their jobs to com- 
puters cannot easily obtain other, more 
creative jobs, for they have seldom been 
called upon to be creative 
before. Society will have to 
engage in large-scale re- 
training, reeducation, wel- 
fare, and make-work 
projects. 

However, the disappear- 
ance of menial labor will 
make it possible for human 
beings to switch to more 
appropriate work — the kind 
of work that cannot be done 
by computers, whose abili- 
ties may never match the 
complexity and versatility 
of the human brain, with its 
billions of cell-units, each 
enormously complex in it- 
self and all arranged in in- 
tricate combinations. After 
relatively few years of re- 
education, then, a new gen- 
eration will arise that will 
be trained from the start for 
new kinds of work — far 
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more humanly creative work. 

This may seem hopelessly idealistic 
to those who feel that creativity, al- 
though a human attribute, is the prov- 
ince of only a fortunate few, while the 
vast majority of human beings simply 
don't and can't possess creativity. 

This seems to me a mis- 



human trait and that the intellectual, 
artistic, and intuitive abilities of hu- 
manity will make an enormous leap. 

This may seem impossible to achieve, 
but humanity accomplished something 
of this sort earlier in its history. For all 
the centuries before the Industrial Rev- 



reading of human capaci- 
ty brought about by ignor- 
ing the existence of a 
vicious cycle. We have al- 
ways had a social system 
that condemned virtually 
all human beings to the 
underuse and atrophy of the brain, and 
we have surveyed the broken results 
and used them to support the thesis 
that, with some exceptions, human be- 
ings are brainless. 

If computers rescue human beings 
from brain-destroying work, and if we 
then proceed to develop new and revo- 
lutionary forms of education, we may 
discover that creativity is a common 




We have a social system that 
condemns virtually all humans to 
atrophy off the brain. 



olution, literacy was the province of a 
very few. It was easy to suppose that 
most people simply lacked the mental 
equipment to learn how to encode 
words readily and easily into the intri- 
cate symbols of writing, and how to de- 
code them just as readily and easily 
once written. 

And yet when the Industrial Revolu- 
tion came and people had to deal with 
new and complex machin- 
ery, mass literacy became 
necessary. For that reason, 
education was revolution- 
ized, free public schools 
were organized, and young- 
sters were forced to attend. 
And behold! We discovered 
that most human beings 
could be taught to read and 
write after all. 

But how can education 
be revolutionized in such a 
way that people can learn to 
be creative? How do you 
teach creativity? 

Creativity does not have 
to be taught: it already ex- 
ists in the normal human 
brain. But it seems to me 
that the present form of 
education, far from simply 
failing to teach creativity, 
actually brings about the 
destruction of the creativity 
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ACER 386 CALL 

AST Premium CALL 
Citizen Mare/12 4Cmb 1829 

NEC Mulrispeed CALL 

Samsung XT/AT/386 CALL 
Sharp Laptops CALL 
Toshiba Laptops CALL 

— DRIVES/TAPE 



AST Turbolaser PS ... . CALL 
CITIZEN All Models CALL 
Diconix 3CO/V ink jet 519 

Epson All Models CALL 

NEC P2200 355 
NEC P5200 549 
NEC LC890 Laser CALL 
Panasonic All Models CALL 
Panasonic KX-P 4450 CALL 
Seagate Drives CALL QMS Big Kiss CALL 

Miniscribe Drives CALL QMS PS8 1 Laser CALL 

Priam Drives CALL CrystalPrint WP 1 049 

Plus Hardcard 40 649 Crystal Print Series N. . . 1429 



Bernoulli Box II 

Archive XL 40MB Tape 
Everex 60MB Tape. . . . 
Panasonic Worm Drive 

BOARDS - 



CALL 
319 
CALL 



Xerox 4020color 969 

OTHER HARDWARE 

The Complete PC CALL 

CALL Amdek Laser Drive 649 
Hayes Modems CALL 

Practical Modems CALL 

Paradise VGA-!- 249 Datacopy Scanners . . . CALL 

EGA Wonder 189 Princeton Scanner 749 

ATI VIP 275 Kurta Digitizers CALL 

Super EGA Hi Res 189 Summasketch Plus 389 

TOPS Flashcard 155 Roland Plotters CALL 

Sweet P600 679 

Amdek Monitors CALL 

... CALL 

Mitsubishi Monitors CALL 
NEC Multisync II CALL 
Princeton Ultrasync 499 



AST Ram Cards CALL 

AST 5251/1 1 CALL 
Above Board 286 369 Mognavox Monitors 

Moch 20Turbo 329 

Inboard 386 PC 949 

Inboard 386 AT 995 



SOFTWARE 

— ACCOUNTING SPREADSHEETS — 

Acc Pac BPI 239 Boeing Calc 205 

Bedtord Accounting 149 Framework II CALL 

Complete Bus Actng 159 Lotus/Symphony CALL 
Compulaw Billing 729 Microsoft Excel 299 



Quattro 135 

WORD PROCESSING 

Grandview 159 

Microsoft Word 4 CALL 

Dataease CALL Microsoft Works 129 

dBase III Plus CALL Multimate Advantage II 259 

DB XL Diamond 115 PES First Choice 89 

Fox Base + 195 PFS Pro Write 117 



New Views CALL 

Open Systems CALL 
Times lips III 109 

DATABASE 



Omnis Quartz 449 Sprint 

Parodox 2 409 Word Perfect 5 0. 

Q & A 199 Wordstar 2000 Plus 

Rapid File 185 

GRAPHICS - 



109 

230 
229 



UTILITIES 



— Quick Basic/C 
Byline 185 Turbo Pascal /Basic/C 



64 
61 

CALL Desqview 2 75 



225 Windows 



64 



75 Windows 386 1 09 



Page Maker 3 
Page Perfect 

PFS First Publisher II 
Ventura 509 Brooklyn Bridge 77 

Auto Sketch 52 Calender Creator + 33 

Boeing Graph 205 Disk Technician 60 

Design Cad or 3D 159 Laplink 72 

Diagraph/2000 249 Mace Utilities 54 



Draw Applause 279 Metro 



61 



EGA Paint V2C05 53 Norton Guides 55 



Freelance Plus 299 Norton Utilities Adv 



78 



Generic Cad Level 3 105 PC Tools Deluxe 43 

Harvard Graphics 285 Sidekick Plus 116 



Show Partner FX 
Genius Mouse/Dr Halo 
Logitech HiRes Mouse 

Felix 

Microsoft Mouse 



249 Xtree Pro 68 

59 Mat head 239 

87 Statgraphics 479 

1 19 Time Line 279 

105 What's Best CALL 



orders only 



800-662-2686 

forCa.Orders.Tech Support, 415-255-2230 

Call or Write for Free Catalog 

PAYMENT: Visa, MasterCard, Cashiers.C hecks, Per- 
sonal Checks with hold, Qualified P.O's CA orders 
add sales fax SOFTWARE SHIPPING— UPS ground-2% 
of order, $5 min. UPS Blue-3% of order, $7 min. 
HARDWARE — Call for charges. DEFECTS: Replaced or 
repaired at our option RETURNS: Subject to restock 
fee. 

All Products New with full warranties. 

Price & availability subject to change without notice 



THE BAY 




COMPANY 



584 CASTRO ST, SUITE 487 SAN FRANCISCO, CA 94114 
CIRCLE NO. 242 ON READER SERVICE CARD. 



NEXT 



that is already there. 

This is not done deliberately. I'm not 
talking of villains. It's just that the only 
way of bringing about mass education 
in a noncomputerized society is to teach 
children in large groups according to 
the dictates of a uniform curriculum — 
to teach them the same things at the 
same time in the same manner. And yet 
every child is an individual with inter- 
ests and curiosities of his own. What 
better way to squelch a child and turn 



We may discover 
that creativity is a 
common human trait. 



him forever against the delights of 
learning than by introducing him to a 
system of learning that denies him his 
individuality? 

However, the very computers that will 
remove scut work from the world can 
also transfer enormous libraries into 
their memories. The complex and versa- 
tile computers of the future will there- 
fore have the capacity to be teaching 
machines of satisfying complexity. 

We can imagine outlets in every 
home, so that people young and old 
can ask for information: books, pam- 
phlets, technical directions, art, music. 
The products of thousands of years of 
human culture and knowledge will be 
readily available. The computer can 
locate answers to questions, can sug- 
gest further directions for research. 

This will not lead to the demise of 
schools. Schools are places where cer- 
tain basics can be taught, and where 
more important, person-to-person in- 
teractions can take place. There, 
youngsters will learn how to use com- 
puter outlets properly. 

Mind you, I am not suggesting that 
the computer be merely another school 
tool, a fancier kind of pen-and-paper, a 
more elaborate textbook. A computer 
that is tied to school becomes merely 
part of the curriculum. It may be a con- 
venience, but it won't be a revolution. 

No, it is of the essence that a com- 
puter and a human being be untram- 
meled in their relationship; that the per- 
son who wishes information, however 
trivial or "unimportant," can indulge 
that wish in his own way, in his own 



place, at his own time; that he can 
switch interests without warning, drop 
certain subjects, pick up others; in 
short, that he can experience the ecsta- 
sy of learning. Give the owners of 
brains a chance to learn in their own 
way, not necessarily in yours, and they 
will love it. They may unleash their in- 
herent creativity in the process. 

And that is exactly what computers 
will allow them to do. 

But then, to those who look into the 
future, it may seem that as computers 
advance and gain more capacity, they 
will take over more and more jobs we 
consider human and creative and thus 
render us obsolete. 

I don't think so. Automobiles can go 
much faster than feet can go, but feet 
have not been rendered obsolete for the 
purpose of traveling. In the same way, 
even if the computer apes "intelli- 
gence," it is not necessarily the same in- 
telligence we have. I am writing this es- 
say on a word processor, but unless I 
strike the proper keys, it can't do a 
thing. Nor can I ever expect to be able 
to program a word processor to make 
up its own essay by telling it exactly 
which word to choose next and how to 
organize the essay as a whole. 

I can't program a computer to do this 
because I don't know how / do it. The 
essence of human creativity in every 
field is that we don't really know how 
we create; we just do it. We can retain 
that nonunderstood ability — and we 
can leave it to the computer to do those 
jobs so simple that they can be analyzed 
and taught to a machine. 

In that way, human beings won't be 
competing with computers; we'll be co- 
operating with them. The cooperation of 
two kinds of intelligence will make per- 
son/computer a far more powerful 
agency for understanding the universe 
than either alone would be. 

And even as we continually improve 
and sharpen the computer's abilities, so 
we can use the computer more effec- 
tively to sharpen our own abilities and 
continually heighten our creative 
faculties. 

The future might then prove a mar- 
velous one. B 

Born in the USSR and reared in Brook- 
lyn, Isaac Asimov sold his first story at 18, 
At last count, he has published over 340 
books on all subjects. 
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trend- setting PC users. You're continually pushing the limits of your 
existing PC applications and actively pursuing new ways to use your PCs. 
You know what you want to do. You're looking for the best way to do it. 
And you frequently find your answers and fill your needs through 
the convenience of ordering direct. This special direct order/mail order 
section is expressly for you . 



A special monthly guide to products you need. 

From vendors you know. 
For your own special applications. 
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ND WE AAEAISI IT! 



Prices Expire 9-30-88 



Froo Catalog • Over 1,000 Software & Accessory Items In Stock 



Genuine IBM® Printer 

•Vi" Letter Size • 80 Column 
Limited Quantities 




• Upper & Lower Case 

(with true lower descenders) 

• Advanced Dot Matrix - Heat Transfer 

• Graphics With Commodore, & Apple Interfaces 

• Ready to Hook Up To Serial Port Of IBM® PCjr. 

• Low Cost Adapters For IBM®, Apple, 
Commodore, & Laser Computers 

• Underline & Enlarged 



Our Low Sale Price 




List $199 



(S 5 Seagate 

29 MEG Harddri ve 

• Supports MS DOS 

• 20 Mega Byte Storage 

• Auto Boots When Powered Up 

• Floppy Disk Controller Included 

• Fits IBM PC, XT & Compatibles 

• Vi Height - Takes '/> the Room of Full Size Drives 

95 



List $499 



Sale Price $*£49 

Seagate 

Super Fast ST 251 
40 MEG Harddri ve 

• 38 ms Access 

• Supports MS DOS 

• 40 Mega Byte Storage 

• Auto Boots When Powered Up 

• Vi Height - Takes Vi the Room of Full Size Drives 

95 



Sale Price $ 



389 



List $699 



PC, XT & AT Compatible 
Internal Disk Drives 




TIAC 360K - §14" Drive 

$7995 



•Speed NLQ Printer 

Lowest Price of ISO CPS Printer 
Available Anywhere 



• Double Sided/Double Density 

• Fits IBM PC, XT & Compatibles 

• Half Height 

• List Price $199 



TIAC 1.2 M - 5'/4" Drive 




• 1 .2 Mega Byte Memory 

• Fits IBM AT & Compatibles 

• Double Sided/Double Density 
•List Price $199 



$99 



95 



TIAC 720K - 3%" Drive 



• Double Sided/Double Density 

• Fits IBM PC, XT & Compatibles 

• Half Height 
•List Price $199 



$99 



95 



TEAC 1 .44 M - 3 ft" Drive 

• 1.44 Mega Byte Memory £ ■ AJ|QC 

• Fits IBM AT & Compatibles * I J W 

• Double Sided/Double Density ^ 

• List Price $299 



High Speed Dot Matrix 

Near Letter Quality Selectable From Front Panel 
Italics • Elite - Condensed - Pica 
Tractor/Friction Feed 
Centronics Parallel Port 
* Lifetime Warranty On Print Head 
6 Month Replacement Policy For Printer 
Dot Addressable Graphics 
8K Print Buffer 
Low Cost Adapters Available 

Our Low Sale Price 

^^^^ List $499 



5'/4" Floppy Disks 720 CPS 1 5" Printer 



19* 



each 



Double Sided 
Double Density 

Minimum Quantity 50 
Maximum Quantity 250 

100% Certified - Liftetime Guarantee 

Box off 50 $0.50 (19< each) 

(without sleeves) 

Box off 50 $10.50 (21< each) 

(with sleeves) 

Box off 100 (no limit) . . . $24.00 (24* each) 

(with sleeves & labels) 



Multi-Head Wide Carriage Printer 
With High Dot Resolution 



Economy Sleeves $1 .00 per quantity of 50 

Disk Labels $3.95 per quantity of 100 

Disk Notchers $3.95 each 




5'/4" DS-DD 



Includes Disks, 
Sleeves, Labels & 
Write Protects 

no limit 



24* 



each 



100% Certified • Lifetime Guarantee 

Immediate Replacement 
if the disk ever fails! 

Sold in lots of 100. . $24.00 



•720 CPS - 150 CPS NLQ 

• 8K Print Buffer 

• Print Speed of 214 LPM In Draft 

• 6 Print Heads Achieve High Dot 
Resolution In Higher Speed 

• NLQ Speed Of 47.4 LPM 

• 136 Column Wide Carriage 

• IBM and Epson Mode 

• Parallel Centronics Port 

Our Low Sale Price 

^^^^ ^^^^Ust$1995 



COMPUTER DIRECT 

22292 N. Pepper Rd. Barrington, IL. 60010 

Call (312) 382-5050 To Order! 



* ^"SIL^ 5 ™*" 1 * add 6/j% tax ' Mi orders must be in U.S. Dollars. We ship to all points in the U.S.. CANADA. PUERTO RICO. A 
{J 0- ™' Please call for charges outside continental U.S. or C.O.D. MAIL ORDERS enclose cashier check, money order, or personal check. 
Allow 14 days delivery. 2 to 7 days for phone orders and 1 day express mail. Prices, specifications St. availability subject to change without 
notice. Shipping - $3.00 minimum, call for exact charges. Shipping and handling charges are not refundable. (Monitors only shipped in 
continental U.S.) COMPUTER DIRECT will match any valid nationally advertised delivered price on the exact same product with a 
comparable payment method (excluding any applicable sales taxes). A physical copy order of the 

current valid lower priced ad must be supplied with the order, or within IS days of date of purchase. VISA — MASTERCARD CO.D. 
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Is 1 st In PRICE, SUPPORT, & GUARANTEE! 



WE LOVE OUR CUSTOMERS! Prices Expire 9-30-88 



15 Day Home Trial • 90 Day Immediate Replacement Policy 



* 15 MHz IBM Turbo 

XT Compatible System 




• 51 2K Professional Turbo XT Computer 

• 360K Floppy Drive and Controller 

• *15MHz (Norton CI Rating) 

• MS DOS 3.2 & GW Basic 

• 12" Hi-Res 35 MHz Monochrome Monitor 

• Genuine IBM® Printer With Interface 
•One Roll Of Paper 

• Word Processor, Spreadsheet & Data Base 

• Complete DOS & System Tutor Included FREE ! 

Our Low Sale Price 




List $1995 



1 2" TTL Monochrome 
Monitor 




For IBM & 
Compatibles 



\ i 

\ lllf i 



• High Resolution 

• 80 Column 

• Non-glare Screen 

• 100 Lines At Center 

• Super Low Sale Price 



Our Low Sale Price 




List $199 




* 15 MHz IBM XT 

Compatible Computer 




• 51 2K Professional XT Turbo Computer 

• 360K Floppy Drive and Controller 
•*1 5 MHz (Norton CI Rating) 

• MS DOS 3.2 & GW Basic 

• Parallel, Serial & Game Ports 

• TTL Monochrome Monitor Card 

• Super Fast V20 CPU • "AT Style" Keyboard 

• Security Keylock & Clock/Calendar 

Our Low Sale Price 




List $1195 



IBM 300/1200 BPS 
Card Modem 

• 1200 Baud Bell 212A/103 at 1200/300 BPS 

• 100% Hayes Compatible 

• Automatic Dialing & Answering 

9 Built-in Speaker With Volume Control 

• Separate Voice and Data Jacks 

• Both Touch Tone and Pulse Dialing 

• Extensive Diagnostics 

• Software Included 



Our Low $ 
Sale Price 




List $149 



- Kiss Hco' — 

IBM 300/1200/2400 
BPS Card Modem 

• Full or Half-Duplex Operations 

• Hayes Compatible 

• Auto Dial in Pulse, Tone & Tandem 

• FCC Certified and Registered 

• Includes Software 

• Auto Originate and Answer Modes 

• Reverse Mode Dial 

Our Low $ ■ ■ Q95 

Sale Price ^ List $349 



(312)382-5050 [E3 

We Love Our Customers! Mall 



*16MHi286 IBM® AT 
ComiMitible ConttMiter 





• 80286 16 Bit Microprocessor 

• 1 .2 MEG Floppy Disk Drive 

• * 16 MHz (Landmark CPU Rating) 

• 101 Key "AT Style" Keyboard • Wait State 

• BIOS w/BuilMn Support for 3'/i" Drives 

• Clock/Calendar & Security Keylock 



$ 8©9 



qe With Floppy/Hard Drive Controller 
" Card. 51 2K RAM Memory Installed 
And Parallel & Serial Printer Ports 



Our Low Sale Price 




List $2295 



1 3" RGB/Composite 
Color Monitor 




THOMSON O 

The Vision of Personal Computers. 

• Black Dot Screen 

* 3 Monitors In One - 
Composite/RGB/80 Column 

* Green Screen Only Switch 

• Cables Included (please specify computer) 

Our Low Sale Price 



$ 





List $499 



COMPUTER DIRECT 

22292 N. Pepper Road 
Barrington, IL. 60010 




You're in Good Company With Micro Smart ! 

In addition to the thousands of home-users 
who rely on Micro Smart, our corporate clients 
include New England Power 

University Of Alabama Stat* of Now York 
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Boston University 
Georgia Tech 
Granite State Power 
Harvard University 
Holy Cross 
Yale University 
Xerox Corporation 



Tufts Universitv 
University of Hartford 
University of Pennsylvania 
U.S. Government 
Aetna Insurance 
Honeywell 
Mass Electric 
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SMART MICRO (E) : 10 mhz 

• Compatib lity — by tar the best and most compatible b«os 
We guarantee that MS-DOS software will operate 
flawlessly: L of us Symphony Flight Simulator Wordstar 
2000 Word DBase RBase the list goes on and on 

• Turbo Speed — 4 77 mht to to mhz both keyboard and 
software selectable 

• Turbo light — No guessing 1 It it s on. it s Turbo 

• 8 expansion slot motherboard 

• 51 2K Memory — High quality pre tested chips on a 1MB 
motherboard 

• FREE Hercules compatible high resolution amber 
monitor and graphics card 

• Expansible to 1 MB with FREE Extended Memory Software. 

• We even give you a tilt and swivel based monitor tor your 
comlort 

• One rug* quality 3BOK floppy drive. lOur head technician 
checks each one ) 

• Continuous and heavy duty 1 50 Watt power supply | '5 

A- i" more than most competitors! 

• A battery backed- up clock/calendar 

• A slot for a math co-processor chip 8087 

• 1 serial port — you can add a second 

• 1 parallel port for your printer 

• 1 game port tor /oy sticks 

• AT Style Keyboard with 10 Function Keys. 

• FCC Class B Approved 

• Free Software 

$659. 95 

Smart Micro E with herd drive 

21 megabytes - complete system 8999.95 

33 megabytes complete system $1049.95 

42 megabytes - complete system S1099.95 



SMART MICRO 386 " 

Smart Una)" Novell Unix A Xenix Compatible. 
8/16MHZ. no wait states 1 16/20MHZ Optional) 

We use 80 NS Memory Chips 
Compatibility — by tar the best and most compatible bios 
We guarantee that MS-DOS software will operate flaw- 
lessly: Lotus. Symphony. Flight Simulator Wordstar 2000 
DBase RBase the list goes on and on 
1024K memory — High quality pretested chips 160 NS) 
Battery backed up clock calendar 
1 parallel port. 

1 Serial Port (second port $20 00 additional). 

8 full expansion slots 

Enhanced Keyclick Keyboard (101 key). 

Hercules compatible graphics card. 

High-resolution monochrome monitor with a tilt and 
swivel base. 

1.2MB floppy drive. 

3 half-height external access device bays. 

2 half-height internal device bays. 
200 watt power supply 
FCC Approved. 
Free Software 

$2,199.95 

• 42 to 204 megabyte drives installed from $499 95 



SMART MICRO/AT286 v 
10MHz 

(Optional 1 2MHZ • "0" Wait State) 

• Smart Linq' Novell Unix A Xenix Compatible. 

• Compatibility — by tar the best and most compatible bios 
We guarantee that MS-DOS software will operate flaw- 
lessly: Lotus Symphony Flight Simulator Wordstar 2000 
Word. DBase RBase. the list goes on and on 

• 8 expansion slots to Ml all ot your expansion needs 

• Turbo light — No guessing it it's lit it s Turbo 

• 51 2K memory — High quality pre-tested chips '.upgrade- 
able to 1MB on the motherboard) 

• FREE Hercules compatible high resolution amber 
monitor and graphics card 

• We even give you a tilt and swivel based monitor for 
your comfort. 

• One high quality floppy drive. ' 2 meg or 360* tOurhead 
technician checks each one ) 

• 200 watt power supply 

• AT style keyboard with 10 function keys. 

• 1 parallel port. 

• Slot for a Math Co-processor 80287 

• A clock calendar tor automatic time and date w battery 
backup. 

• FCC Class B Approved. 

• Free Software 

$999? 5 

AT/286 systems complete with Hard Drives 

20 megabyte complete systems $1.399 95 

42 megabyte complete systems 91.499.95 

60 megabyte and larger from 91 699 95 

Ask about our New Turbo Transfer 



WHEN QUALITY, PRICE AND SERVICE COUNT 



Long waits to' your system'' NEVER! Order it 
by 2 00pm on any week day and it in stock we 
will ship it that day Mir.rosmart provides you 
with service all year round' 
All ol Our computers are given a primary burn 
tor 46 hours and after setup are burned again 
lor 72 hours We then configure YOUR system 
and diagnostically check it out 

SERVICE 

No one does it better 1 Shipments are made 
Monday through Friday 'Ail in-stock Hems 
are shipped the same day if your order w 
placed by 2 CO p.m. Orders placed after 2 00 
p m are shipped the next business day 



TECHNICAL ASSISTANCE 
We pride ourselves m our ability to assist m 
most situations We will even try when able to 
help you with a competitor s product or try to 
steer you m the oght direction for assistance 
Jusl call our we* named technical staff You will 
find them anmous to be of service Call (6 i Ti 
872 9090 

MONEY BACK GUARANTEE 
Absolute*/ We don't want you to have a product 
that you aren't happy with Just let us know within 
2 1 days of receipt and. upon return, we will give 
you a rehjnd (less shipping handling and m 
surancei 



FREE SOFTWARE ! 

ALL of the systems shown come wtth PC-WRITE 
word processor, PC-CALC spreadsheet. PC 
DESKTEAM. and Smart Utilities 



MICRO 



SMART 



200 Homer Avenue, Ashland, MA 01721 

1-508-872-9090 

FAX. 508-881-1520 

TRADEMARKS IBMCorp I otus Development. 
Tandy Corp Microsoft Inc Micro Smart. Inc . 
Novell: NEC Smart linq 

'1988 Micro Smart, Inc. 




386 



MAX 

A MEMORY MANAGER for 
80386- based Systems 



□ Helps solve the DOS "RAM Cram" Problem 

□ Enhances System Speed 

□ Provides LIM 4.0 Expanded Memory 

SoftBytes 386' gives your 386 computer more 
DOS conventional memory more speed, and up lo 
32 Megabytes of high performance Lotus/Intel/ 
Microsoft (Version 4 0i enpanded memory 



Available only with 386 system 



$49. 



95 1 



SMART MICRO OPTIONS 

(Sold with System) 



EGA exchange with EGA monitor 
and EGA card (640 1 350 resolution) 

$449 95 

VGA exchange with 100% 
hardware compatible EGA, CGA. 
and Hercules (800 x 600 
resolution) $699 95 

CGA exchange complete with 
CGA Card and Monitor $2 10 00 
(EGA. CGA and Multisync exchange 
replaces monochrome card and 
monitor ) 



80287 math 

coprocessor SCAI.L 
Tactile 101 key enhanced 

keyboard $2500 

DOS 3.3 SCALL 

Mouse $69 95 
300/1200 baud modem 

w/software $69 95 
2400 baud modem 

w/software $149 95 

360K floppy disk drive $89 00 
3W floppy disk 

drive from $ 1 1 5 00 



Custom Configurations ■ Our Specialty! 

If you do not see what you want here we will build it to 
suit you. Just Ask! 



ORDER TOLL FREE! 
1 -800-333-8841 

(Orders Only) 
Technical Assistance (508) 872-9090 

Order by 2:00 p.m. 
shipped by 5:00 p.m. 

Call for this month's special. 




TERMS & CONDITIONS 

The prices quoted here are for cash We will 
accept MasterCard. VISA, Discover and 
American Express CO D s are accepted without 
any deposit Purchase Orders are accepted 
based on prior approval Call today for details. 
Prices subiect to change without notice Not 
responsible tor typographical errors 
21 day money back guarantee less shipping, 
handling and insurance 



TM 



AND 



SMART-LINQ 



TM 




SMART-UNQ 

NOVELL STYLE NETWORK 



□ 



$299.95 



per station 



(complete with software and cables) 



SMART-LINQ 



OUR 



TM 




EASY 
INSTALLATION 

We prepare the system for you 
(standard or custom configuration) 

IT IS READY 
TO USE 

With 
SMART-LINQ" 

you just 
PLUG & PLAY 



< 

2 




SMART LINQ™ 

IS 
THE 

MISSING LINK 

IN YOUR NETWORK 




CO 

s 

> 

3D 



ADD STATIONS 
WITH EASE 

The system will handle from two to 
thirty work stations Add a station 
whenever you need to 



With 

SMART-LINQ" 

you just 
PLUG & PLAY 




SMART-LINQ" 



SMART-LINQ" - SMART FEATURES 

■ DEDICATED FILESERVER 9 NO' 

Any Station in our network can be established as the file server Unlike many 
networks, you do not need to dedicate a specific unit as a file server with 
SMART-LINQ" 

B FILE & RECORD LOCK 9 YES' 

■ 2 YEAR WARRANTY" 




2 YEAR WARRANTY 

We are confident of our product Therefore we 
offer you a two year repair or replacement, at 
our option, warranty on all parts of our Smart- 
Linq " Network except cables Just ship your 
unit to us freight prepaid and we will ship it 
back within 24 hours of arrival 

AFTER WARRANTY SERVICE 

As a team, we have been serving you since 
1981 We know how important it is for you to 
be up and running In and out of warranty 
service is treated the same, YOU'RE IM- 
PORTANT TO US' All repairs are done within 
24 hours' For technical assistance call i508 
872-9090 



CIRCLE NO. 235 ON READER SERVICE CARD. 

ORDER TOLL FREE! 
1 -800-333-8841 

(Orders Only) 
Technical Assistance (508) 872-9090 
Our hours are from 9:30 a.m. to 5:30 p.m. E.S.T. 
Monday through Friday and from 
10:00 a.m. to 4:00 p.m. E.S.T. on Saturday 

Call For This Month's Special 



MICRO 



SMART 



200 Homer Avenue. Ashland, MA 01721 

1-508-872-9090 

FAX: 508-881-1520 

TRADEMARKS: IBM Corp ; Lotus Development 
Tandy Corp. : Microsoft. Inc.: Micro Smart. Inc.: 
Novell: NEC: Smart Linq 

•1988 Micro Smart, Inc. 




merican Semiconductor 



Rigid & Reliable... Just Like A Jeep. 

★ 2& 5 Year Warranties!* ★ 100% XT & AT Compatible! 

★ 2,500 Service Centers!**! ★ New TURBO LOAN Program! 

★ PLUS Over A BILLION $ In Financing Available! 

NOT A LEASE.. .YOU OWN IT! 



® 



$ 35 



mo. 





$ 39 



mo. 




$ 45 



mo. 





ASI TURBO 
MODEL #5301 

• 100% XT COMPATIBLE, • Selectable 4.77 4 8 MHz 
Processing Speed (10 MHz Optional) • 0-16 MB 
RAM Available • BIOS • 8088-1 CPU • 150 Watt 110 
210 VAC Power Supply • AT Enhanced 101 Key Key- 
board w Separate Numeric Keypad • AT Style Case 
w/power Ind , Keylock, HDD Ind . Reset Switch • 
8087 Co-processor Socket • One DS/DD 360K Half 
height Floppy Drive, w Controller & Cable, w opt 
2nd PS/2 Compatible 3 5" Drive* 8 Fully IBM Com- 
patible Expansion Slots • Power on Self test Diag- 
nostics Operates: MS DOS. PC DOS, GW BASIC, 
NOVELL, AND UNIX. RETAIL VALUE $1 099 OUR 
PRICE $599. 



ASI TURBO 
MODEL #5302 

• 100% XT COMPATIBLE • Selectable 4.77 & 8 MHz 
Processing Speed • 10 MHz Opt • 0-16 MB RAM 
Available • BIOS • 8088-1 CPU • 150 Watt 110 210 
VAC Power Supply • One DS DD 360K Half Height 
Floppy Drive. & Cable, w opt 2nd PS 2 Compatible 
3 5" Drive* 8 Fully IBM Compatible Expansion Slots 

• Power on Self Test Diagnostics • Multi I/O (w 
Floppy Controller. Clock. Calendar. Parallel. Serial. 
& Game Port) • At Enhanced 101 Key Keyboard w 
Separate Numeric Keypad • 8087 Co-processor 
Socket • AT style Case w Power Ind . HDD Ind . Key 
Lock. Reset Switch • Operates MS DOS. PC DOS. 
GW BASIC. NOVELL. UNIX RETAIL VALUE $1,599 
OUR PRICE $688. 



$ 49 



mo. 




$ 55 



ASI TURBO 
MODEL #5303 

• 100% XT COMPATIBLE • Selectable 4.77 & 8 MHz 
Processing Speed • 10 MHz Opt • 0-16 MB RAM 
Available • BIOS • 8088-1 CPU • 150 Watt 110 210 
VAC Power Supply • One DS DD 360K Half Height 
Floppy Drive. & Cable, w Opt 2nd PS 2 Compatible 
3 5 Drive • 8 Fully IBM Compatible Expansion Slots 

• Power on Self Test Diagnostics • Multi 10 (w 
Floppy Controller, Clock. Calendar. Parallel. Serial. 
& Game Port) • One 10 MB Hard Drive (w Dual Con- 
troller) • AT Enhanced 101 Key Keyboard w Sepa- 
rate Numeric Keypad • Socket for 8087 • AT Style 
Case w Power Ind . HDD Ind . Key Lock. Reset 
Switch Operates: MS DOS. PC DOS. GW BASIC. 
NOVELL, UNIX. RETAIL VALUE $1 989 OUR PRICE 
S978. 



mo. 





s 69 



mo. 




ASI TURBO 
MODEL #5304 

• 100% XT COMPATIBLE • 8 & 10 MHz Processing 
Speed • 0-16 MB RAM Available • BIOS • 8088-1 

CPU • Two DS/DD 360K Half Height Floppy Drives. 
w/Opt 2nd Drive PS/2 Compatible 3 5" Drive • Multi 
I/O (w/Floppy Controller. Clock. Calendar. Parallel. 
Serial, & Game Port) • One 20 MB Hard Drive (w 
Dual Controller) • TURBO/Normal Mode Either Soft- 
ware or Hardware Selectable • 150 Watt 110/210 VAC 
Power Supply • 8 Fully IBM Compatible Expansion 
Slots • AT Enhanced 101 Key Keyboard w Separate 
Numeric pad • AT Style Case w Power Ind , HDD 
Ind. , Key Lock, Reset Switch • Socket for 8087 Co- 
processor • Power on Self Test Diagnostics • Oper- 
ates: MS/DOS, PC DOS, GW BASIC, NOVELL, 
UNIX, AUTO CAD. RETAIL VALUE 52 499 OUR 
PRICE $1,171. 



ASI TURBO 
MODEL #5305 

• 100% XT COMPATIBLE • 8 & 10 MHz Clock Speed 

• 0-16 MB RAM Available • BIOS • 8088-1 CPU • Two 
360K DS DD Half Height Floppy Drives, w Opt 2nd 
Drive PS 2 Compatible 3 5" Drive • Multi I/O (w 
Floppy Controller. Clock. Calendar. Parallel. Serial & 
Game port) • 30 MB Hard Drive (w Dual Controller) 

• TURBO Normal Mode Either Software or Hardware 
Selectable • 8 Fully IBM Compatible Expansion Slots 

• AT Enhanced 101 Key Keyboard w Separate 
Numeric Key Pad • 150 Watt 110 210 VAC Power 
Supply -* Socket for 8087 • Power on Self Test Diag- 
nostics • AT Style Case w Power Ind . HDD Ind . Key 
Lock. Reset Switch Operates: MS DOS. PC DOS, 
GW BASIC, NOVELL, UNIX. RETAIL VALUE $2 999 
OUR PRICE $1,298 



ASI TURBO 
MODEL #5306 



Even if yo u have a computer 
QUALITY products, and 



• 100% XT COMPATIBLE • 8 & 10 MHz Processing 
speed • 12 & 16 MHz Opt. • 0-16 MB RAM Available 

• BIOS, 8088-1 CPU • Two DS/DD Hall/Height 
Floppy Drives, w/Opt. 2nd PS/2 Compatible 3.5" 
Drive • Multi I/O (w/Floppy Drive Controller, Clock, 
Calendar. Parallel, Serial & Game Port) • 20 MB Hard 
Drive (w/Dual Controller) • TURBO/Normal Mode 
either Software or Hardware Selectable • 8 Fully IBM 
Compatible Expansion Slots • AT Enhanced 101 Key 
Keyboard w/Separate Numeric Pad • 150 Watt 110/ 
210 VAC Power Supply. Socket for 8087 Co-proc- 
essor, AT Style Case w/Power Ind., HDD Ind., Key 
Lock, Reset Switch. • IBM Inc. Compatible 
Enhanced Graphics Adapter (EGA) • High Resolu- 
tion EGA Color Monitor • Operates MS DOS, PC 
DOS, GW BASIC, NOVELL & UNIX. RETAIL VALUE 
$3,899 OUR PRICE $1,799. 



L Well sell you the add-ons from our TOP 
them too! 

SURGE PROTECTORS, POWER DISTRIBUTION CENTERS, AND RAMS ARE OPTIONAL • Available with extended warranty program. 
J(J_ATj L PS£ARJ_RjGI^^ MS DOS. PC DOS. GW BASIC. NOVELL. UNIX. DOS. dBase ARE ALL REGISTERED TRADEMARKS 



TO ORDER TOLL 



CALL 



SAY CHARGE IT! 

ADO 3.9% FOR MC VISA 

TO ORDER TOLL FREE CALL 

1-800-825-7283 

TOLL FREE TECH LINE 

1-800-237-5758 

CUSTOMER SERVICE (813) 886-8631 

OPEN MON -FRI. 8 AM-7 PM LATE. LATE, LATE 

OPEN SATURDAY .9 AM-8 PM (EST) 

CORPORATE OFFICE 1S240 RACE TRACK ROAD TAMPA. FLORIDA 33626 (813) 886 8631 



1 -800-825-SAVE 

'AVAILABLE ON AT & XT MOTHER BOARDS RESPECTIVELY 
* "AVAILABLE ON EXTENDED SERVICE CARE PLAN 




★ 




WITH 



merican 
Semiconductor® 



That's right American Semiconductor is giving away a NEW 
AMERICAN JEEP WRANGLER OR $10,000 IN CASH! Apply 
today for your American Semiconductor Charge Card and 

your automatically entered into the contest. Call today for 
more details on how you can win. 



mo. 




ASI TURBO 
MODEL #5501 




• 100% AT COMPATIBLE • 80286 Based CPU • 10 

MHz Processing Speed • Opt 12 A 16 MHz • BIOS 

• 0-16MB RAM Available • 1.2 MB Half Height 
Floppy Drive • Hard Floppy Controller. Serial & Par- 
allel Port • 20 MB Hard Drive (w Dual Controller) • 
8 Fully IBM Compatible Expansion Slots • Serial. 
Parallel Port, and Real Time Clock • AT Enhanced 
101 Key Keyboard w Separate Numeric Pad • 200 
Watt 110/210 VAC Power Supply • Socket for 80287 
Co-processor • AT Style Case w Power Ind . HDD 
Ind . Key Lock, Reset Switch. Turbo Switch •Power 
on Self Test Diagnostics • AT OS 2 Compatible • 
Ready for Multi User Multi Tasking & Interface • 
DOS Compatible. dBase Compatible. Novell Com- 
patible. OS/2 Compatible 

RETAIL VALUE S3 999 OUR PRICE $1,616. 




mo 



LAPTOP 
MODEL #5402 

80188 Compatible (7 16 MHz) • ROM 32 KB (BIOS 
etc.) • RAM 256KB Standard. Expandable to 640KB 
• 3 5" 720 KB FDD x 1 Optional 2nd 3 5 FDD or 20 
to 40 MB Hard Disk Drive. Supertwist Crystal Dis- 
play • Capacity 80 characters x 24 lines ( 640 x 200 
pixels) • degrees - 180 degrees tilt angle adjust- 
ment • 78/88 key stop sculptured keyboard with 
integrated numeric keypad • Parallel (Centronics) 
port x 1 • External 5 1/4" FDD unit l/F x 1 , Slot for 
EPR0M card or SIQ card x 1 • 12 1 8" (W) x 3 (H) 
x 13 23/4"(D) • Approx 10 lbs ' Lead battery ( 7 
hrs operation ), AC adapter • MS-DOS 2 11 
OUR PRICE S955-S2.995 

For more information on the contest call 1-800-825-7283. 
For a complete list of the rules send a self addressed 
stamped envelope with your phone number to: American 
Semiconductor, Attention: Promotions Department, 
15240 Race Track Road, Tampa, Florida 33626. 




Or An American JEEP WRANGLER! 





mo. 



ASI TURBO 
MODEL #5502 

• 100% AT COMPATIBLE • 10 MHz Clock Speed • 12 
& 16 MHz Opt • 0-16 MB RAM Available • BIOS • 
Intel 80286 Microprocessor • 1.2 MB Half Height 
Floppy Drive • Hard Floppy Controller. Serial . Parallel 
Game Port, and Real Time Clock* 30 MB Hard Drive 
(w Dual Controller) • 8 Fully IBM Compatible Expan- 
sion Slots • AT Enhanced 101 Key Keyboard w Sep- 
arate Numeric Pad • 200 Watt 110 210 VAC Power 
Supply • Socket for 80287 Co-processor • AT Style 
Case w Power Ind . HDD Ind . Keylock. Reset 
Switch. Turbo Switch • Power on Self Test Diagnos- 
tics • AT OS 2 Compatible • Ready for Multi User. 
Multi Tasking & Interface • DOS Compatible 
RETAIL VALUE $4 499 OUR PRICE $1,743. 





mo. 



ASI TURBO 
MODEL #5503 

• 100% AT COMPATIBLE • 10 MHz Clock Speed • 12 
& 16 MHz Opt • 0-16 MB RAM Available • Bios • 
Intel 80286 Microprocessor • 1.2 MB Half Height 
Floppy Drive • Hard Floppy Controller, Serial. Par- 
allel Port, and Real Time Clock • 40 MB Hard Drive 
(w Dual Controller) .* 8 Fully IBM Compatible Expan- 
sion Slots • AT Enhanced 101 Key Keyboard w/Sep- 
arate Numeric Pad • 200 Watt 110 210 VAC Power 
Supply • Socket for 80287 • AT Style Case w Power 
Ind . HDD Ind . Key Lock. Reset Switch. Turbo 
Switch • Power on Self Test Diagnostics • AT OS/2 
Compatible • Ready for Multi User. Multi Tasking & 
Interface • DOS Compatible. dBase Compatible. 
Novell Compatible 

RETAIL VALUE 5.999 OUR PRICE $1,849. 




mo. 



NEW 386 
MODEL #5701 






• 100% AT COMPATIBLE • 16, 20, 24. & 33 MHz 

Processor Speed • Intel 80386 Microprocessor • 

32 Bit architecture • Compatible with 8MHz 80286 
Hardware & Software • Phoenix 386 BIOS • Four 
Speed Selection (16, 8, 6, 4.77 MHz) • Relocation 
of Bios • EGA Bios to 32 Bit High Speed RAM for 
Lightning Fast Execution • Real Time Clock • 4, 8, 
or 10 MHz 80287 Co-processor Socket. Or 80387 
Co-processor High Speed Memory Board with 0-16 
MB RAM Available • Standard 32 Bit RAM Avail- 
able. Connectors For Attaching Up To 10 MB of 
Memory • 1.2 MB Half Height Floppy Drive • Eight 
Expansion Slots • Serial Parallel Adapter • AT Com- 
patible Keyboard • DOS Compatible. dBase Com- 
patible, Novell Compatible. OS 2 Compatible 
RETAIL VALUE $8,999 OUR PRICE $2,476. 



mo. 



NEW TOWER 386 
MODEL #5702 

• 100% AT COMPATIBLE • 16, 20, 24, A 33 MHz 

Processor Speed • Intel 80386, Microprocessor, 
32 Bit Architecture • Compatible with 8 MHZ 80286 
Hardware & Software • Phoenix 386 BIOS • Four 
Speed Selection (16, 8, 6, & 4.77 MHz), Relocation 
of BIOS • EGA BIOS to 32 Bit High Speed RAM for 
Lightning Fast Execution • Real Time Clock • 4, 8. 
or 10 MHz 80287 Co-processor Socket. Or 80387 
Co-processor High Speed Memory Board with 0-16 
MB RAM Available • Standard 32 Bit RAM Available. 
Connectors For Attaching Up To 10 MB of Memory 

• 1 2 MB Half Height Floppy Drive • Opt. PS/2 Com- 
patible 3 5" Drive • 8 Fully IBM Compatible Expan- 
sion Slots • Serial Parallel Adapter • AT Compatible 
OS 2 Compatible 

RETAIL VALUE $9,199 OUR PRICE 2,676. 



NEW TURBO LOAN PROGRAM: SIMPLE INTEREST! 
No penalty for Prepayment! CALL FOR DETAILS. 



TO ORDER TOLL 




CALL 




800-825-SAVE 

PRICES AND PAYMENTS SUBJECT TO CHANGE WITHOUT NOTICE. VOID WHERE PROHIBITED 



OVER 
25,000 
CUSTOMERS 



BY LAW $25.00 CREDIT APPLICATION FEE. 



CIRCLE NO. 104 ON READER SERVICE CARD. 



09/88 



MS-DOS® BUSINESS 
SOFTWARE 

(MOST SOFTWARE AVAILABLE 
IN 5/4" OR 3Vi". PLEASE SPECIFY.) 

Ability $59 

Ability Plus 165 

Borland Quattro (1-2-3 Clone) 149 

Borland Reflex Workshop 45 

Borland Reflex: The Database 95 

Borland Sprint: The Word Processor 133 

DAC Easy Accounting (all version 2) 59 

DAC Easy Accounting Tutor 18 

DAC Easy Base 31 

DAC Easy Bonus Pack 111 

DAC Easy Mate 25 

DAC Easy Payroll 61 

DAC Easy Payroll Tutor 18 

DAC Easy Report 20 

DAC Easy Word II 31 

dBase II 315 

dBase III Plus 399 

Design CAD 169 

Desqview 79 

Diagram Master 199 

Diamond Integrated Lotus 90 

Generic Cadd Dot Plot 28 

EGA Paint, Version 20O5F 69 

Eight in One 39 

Formtool 59 

Framework II 435 

Gem Desktop 31 

Generic Cadd 3.0 55 

Harvard Graphics 299 

IPrint 120 

Lotus 1-2-3 2 01 289 

Lotus Symphony 459 

Managing the Market 89 

Microsoft Excel 315 

Microsoft Project 329 

Microsoft Word/Spell 234 

MultiMate Advantage II 269 

Multiplan 129 

Newsroom 34 

Newsroom Professional 46 

Page Perfect 259 

Paradox 2 444 

Peachtree Complete System II 174 

pfs: First Choice 98 

pfs: First Publisher 59 

pfs: Professional File 149 

pfs: Professional Write 119 

Printshop 37 

Printshop Companion 31 

Printshop Graphics Holiday Disk 22 

Printshop Graphics Library #1 22 

Printshop Graphics Library #2 22 

Q & A 215 

Quicken 31 

R:Base System V 419 

Twin Classic (Lotus 1 2-3 Clone) 57 

Ventura Publisher 1.1 479 

VP Expert 68 

VP Info (dBase III Clone) 68 

VP Planner (Lotus 1-2-3 Clone) 55 

VP Planner Plus 99 

Websters New World Writer 59 

WordPerfect 5.0 259 

WordPerfect 5.0 Premium Pack 269 

WordPerfect Executive 136 

WordPerfect Library 63 

WordPerfect Network 5.0 379 

WordStar 2000 Plus Release 249 

WordStar Pro Release 4 239 

MS-DOS 

LANGUAGES/UTILITIES 

AutoSketch $ 53 

Borland Eureka: The Solver 103 

Borland Sidekick 53 

Borland Sidekick Plus 126 

Borland Superkey 65 

Borland Traveling Sidekick 35 

Borland Turbo BASIC 65 

Borland Turbo C 65 

Borland Turbo Lightning 65 



Borland Turbo PASCAL with 8087/BCD . .$ 65 

Borland Turbo PASC. Grphcs Toolbox 65 

Borland Turbo Prolog 102 

Borland Turbo Prolog Toolbox 65 

Borland Turbo PASCAL Tutor 48 

Borland Turbo BASIC Database Tlbx 65 

Borland Turbo BASIC Editor Toolbox 65 

Borland Turbo BASIC Telecom 65 

Borland Turbo PASCAL Database Tlbx ... 65 
Borland Turbo PASCAL Editor Toolbox ... 65 

Borland Turbo PASCAL Gameworks 65 

Borland Turbo PASCAL NumMeth Tlbx ... 65 

Borland Word Wizard 45 

Carbon Copy * 119 

Copy II PC 21 

Copy II PC Option Board Deluxe (New) . . 132 

Crosstalk XVI 108 

Cruise Control 33 

Disk Optimizer 43 

Fastback 5.14 87 

Fastback Plus 99 

Fontasy 2.0 39 

Grammatik II 49 

Mace Utilities 59 

Mach 20 Disk Plus 75 

Media Master Plus 36 

Microsoft C Compiler 5.0 289 

Microsoft Macro Assembler 5.1 99 

Microsoft Quick BASIC Compiler 67 

Microsoft "C" Quick Compiler 67 

Microsoft Windows 2.03 67 

Microsoft Windows 386 131 

Mirror II Crosstalk Clone 39 

Norton Commander 39 

Norton Utilities 4.0 Advanced 79 

PC Tools Deluxe 41 

Printmaster Plus 33 

Sideways 42 

SmartComm II 3.0 89 

Wonder Plus by Bourbaki 51 

X Tree 39 

X Tree Pro 69 

OTHER MS-DOS SOFTWARE 

3-D Helicopter Simulation $29 

Alge Blaster 28 

Bank Street Writer Plus 59 

Better Working Word Processor 19 

Bureaucracy 27 

California Games 25 

Certificate Maker 23 

Certificate Maker Library #1 18 

Championship Golf 10 

Chuck Yeager's AFS 26 

Designasaurus 22 

Dollars and $ense 99 

F-15 Strike Eagle 22 

Gato 10 

Gunship 31 

Jet 35 

Karateka 22 

Kings Quest I 31 

Kings Quest II 31 

Kings Quest III 31 

Kings Quest IV 31 

Leather Goddess of Phoebos 27 

Leisure Suit Larry 25 

Lurking Horror 26 

Managing Your Money 129 

Pirates 25 

Mastertype 26 

Math Blaster Plus 28 

Math Rabbit 25 

Mean 18, Ultimate Golf 25 

Micro Cookbook 28 

Microsoft Flight Simulator 34 

NFL Challenge 60 

Pinball Wizard 19 

Police Quest 32 

Reader Rabbit 25 

Sargon III 14 

Silent Service 22 

Space Quest 31 

Space Quest II 32 

Spell It' 28 

Summer Games II 13 

Test Drive 22 

Toy Shop 31 



ROER TOLL FRE 



31] 



Typing Tutor IV $ 31 

Where in Europe is Carmen San Diego?. . . 28 
Where in U.S.A. is Carmen San Diego? ... 28 
Where in World is Carmen San Diego? .... 25 

Winter Games 13 

Wizardry 37 

Word Attack 28 

World Games 25 

Writer Rabbit 32 

Zork 1 25 

MODEMS & RODENTS 

Everex Internal 300/1 200 with software. . . $ 79 

External 300/1200 with software 199 

Logimouse with software, Bus or Serial ... 75 

Logimouse with First Publisher 119 

Microsoft Bus Mouse with software 108 

Microsoft Serial Mouse with software .... 108 

Optimouse with Dr Halo II 119 

Willard & Ben Combo with friends CALL 

Mach III Joystick, each 36 

Joystick, each 24 

Zuckerbrd 300/1200 w/softwr 5 yr wnty ... 59 

Mouse Pad 6 

Anchor internal 300/1200/2400 129 

Hi-Res Logimouse with software, Bus 94 

Hi-Res Logimouse with 1st Publisher, 
Generic CADD, EGA Paint, etc 177 

HARD DRIVES & 
TAPE BACKUPS 

(All kits come complete with drive, controller and cables) 

5MB Starter Kit $149 

21 4MB Seagate ST225 65ms fast stpr 289 

32.7MB Seagate ST238 65ms fast stpr 315 

42.8MB Seagate ST251 40ms fast stpr 479 

65.5MB Seagate ST277 40ms fast stpr 649 

Identica 40MB internal AT 329 

Mountain 40MB external backup, XT 526 

Data Cartridge specify 20MB or 40MB 22 

Adapter Cable for ext tape replace drv B . . 39 

MONITORS 

HiRes TTL 720x248 spec Grn/Amber $ 79 

RGB 14" Color 640x200 resolution 239 

EGA 14" Color 640x350 resolution 369 

VGA 14" Multi-Frequency 926x580 499 

PRINTERS & CABLES 

Star NX-1000 144cps NLQ, tractor $189 

Star NX-1000 Rainbow Above w/color . . . 248 
Star NX-15 120cps, NLQ. 5K bfr, 132 c ... 319 

Star ND-15 As above but 132 column 419 

Star NR-10 240cps, 12.6K bfr, NLQ. tr . . . . 359 
Star NR-15 240cps, 12.6K bfr, 132. NLQ . . 479 
Star NB-15 300cps, 16K bfr, 132, NLQ. . . . 699 
Star NB-2410 216cps. 5K b, 24-wire LQ . . 469 

Star NB-2415 As above but 132 col 599 

Molded 10' parallel cable w/thumbscr 12 

Panasonic KX-P1091i, 80col/120cps 225 

Panasonic KX-P1080i, 80 col/1 44cps 179 

Panasonic KX-P1092i, 80col/240cps 349 

ADD-ONs & ACCESSORIES 

2MB EMS mem brd, XT, w/OK RAM $ 89 

2MB EMS mem brd. for AT, w/OK RAM ... 99 

Clone 4-dr floppy controller with cable 25 

XT I/O 2-flpy, clock/cal, 2-ser, par/game . . 55 
TTL Hercules graphics with parallel port . . 45 
Color Grphcs Adptr 640x200 w/par port . . 40 

EGA card 139 

VGA card 259 

All 8087 and 80287 s in stock. Call for price! 

Keyboard coiled cable extender 6' 9 

Video extender cable, DB-9each end 9 

RS-232 molded cable w/thumbscr 10' 20 

Centronics/Centronics molded cable 10' . . 20 

DB-25 Gender changer, M/M or M/F 9 

Printer Switch Box, 2-pos, Centronics 39 

Printer Switch Box, 4-pos, Centronics .... 49 

Printer Switch Box, 2-position, DB-25 39 

Printer Switch Box, 4-position, DB-25 49 

Flip-top disk storage box with lock 9 

Vertical CPU stand (Add $9 for wheels) ... 25 
AST Rampage 2MB EEMS memory board for 

AT with 512K 325 

Microsoft Mach 20 Disk Plus 75 

Microsoft Mach 20 Turbo Board 369 

Microsoft Mach 20 Memory Plus Board . . 295 



BOOKS 

Take advantage of our volume discounts and 
save a bundle! Buy any 3 books and earn an 
additional $5 discount. Buy 4 and deduct $7. 
Buy 5 and deduct $9, etc. Add $.50 shipping per 
book. 

1-2-3 Business Formula Handbook $15 

1-2-3 Command Language 15 

1-2-3 for Business, 2nd Edition 15 

1-2-3 Macro Library Handbook 15 

1-2-3 Tips, Tricks & Traps, 2nd Edition 15 

Using 1-2-3, Special Edition 18 

C Programmer's Library 19 

C Programming Guide 15 

C Self-Study Guide 14 

dBASE III Plus Handbook 15 

DOS Programmer's Reference 16 

IBM BASIC Handbook 12 

Inside the IBM-PC 16 

Inside the IBM-PC with software 26 

Managing Your Hard Disk 15 

MS-DOS Advanced 17 

MS-DOS Quick Reference Guide 4 

MS-DOS Users Guide 2nd Edition 16 

Nortons Programmers Guide 15 

Running MS-DOS 17 

Turbo PASCAL for BASIC Programmers .15 

Using 1-2-3 with software 22 

Using AutoCad 21 

Using Dollars and $ense 15 

Using Managing Your Money 16 

Using Q & A 15 

Using Reflex 15 

Using Symphony 19 

Using WordPerfect 15 

Using WordStar 15 

WordPerfect Tips, Tricks & Traps 17 

BUY FROM US RIGHT NOW 

(Please read the fine print first ) 
Our inventory is so large it can not be listed 
completely Please call us if you do not see what you 
want Chances are, we have it or can get it right 
away Because of the time lag in magazine adver- 
tising, prices are subject to change without notice 
Our prices are for mail order only We are only 
human, so we decline responsibility for typograph- 
ical errors We welcome your company and/or 
personal checks We use TeleCheck Please follow 
these TeleCheck regulations The check must be 
drawn on a U S or Canadian bank and be payable in 
U.S. Dollars Your check must be bank printed and 
contain your street address (not P O Box or 
APO/FPO) and telephone number The signature 
must exactly match the name printed on the check 
If your check does not meet these requirements, 
allow three weeks check clearance time We also 
accept American Express, MasterCard. Visa. Cash- 
ier's Checks, electronic funds transfer, and we ship 
COD COD's and motor freight shipments may 
require a deposit Some special items may require a 
deposit All COD's require cash on delivery Com- 
pany and/or personal checks can NOT be accepted 
in payment of COD shipment Your credit card is not 
charged until we ship your order Ground shipping 
charges are included on all orders over $100. Add 
shipping to all orders under $100. We do not collect 
sales tax on orders shipped outside of Texas 
Orders placed by 5 PM will be shipped the next day if 
stock is on hand Your order will leave before we go 
home The responsibility of suitability of software 
rests with the purchaser Due to the nature of the 
business and product, there are NO REFUNDS ON 
SOFTWARE Please do not buy software from us if 
you are not sure it will work for you SOFTWARE IS 
NOT RETURNABLE. Software support is provided 
by the manufacturer We will PROVIDE REPLACE- 
MENT ONLY if your disk is defective, if you notify us 
within 30 days after delivery of your merchandise 
Please call us for help and instructions should you 
have a problem 

GOOD AS GOLD WARRANTY 

We want you to be happy with your purchase All 
items we offer carry the manufacturer* warranty, 
and any problem you might have in service will be 
handled by his service organization. Please call us 
should you have any difficulty in obtaining service 
Your satisfaction is ourgoal andwe back it up with a 
30 day money-back guarantee (except software) 
We will be happy to mail you acopy of the complete 
warranty details on request 
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P.O. Box 224767 
Dallas, Texas 75222-4767 
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NOVA SYSTEMS 
XT Personal Computer 

The personal computer with the abilities you've been looking for 



286, 386 & Portables available 



• PC/XT system board 4.77/8 MHz: 8 slots, 
640K on board • PC1100 

• 150 watt power supply 

• Xt or AT keyboard 

• Two 360 floppy disk drives 

• Floppy disk drive controller 

• Monocnrome monitor 

• Monochrome or color graphic card 
with parallel port 

Monochrome $ 799 
Color $ 979 

10 mhz add $ 25 PC1300 « 



Multi-function I O card with parallel, 
serial, and game ports 

• Game port 

• Clock /battery 

• One year warranty on full system 

• Fully assembled and tested 

• F.C.C. approved 

• Nationwide service 

• Includes 9 pieces of software 

20mb mono w/single floppy $ 949 
30mb mono w/single floppy $ 995 
12 mhz add $ 75 PC1500 
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$299 



i 11 



DS BACKUP* 

The best backup software 
on the market 

$19.95 



20MB HARD DRIVE 

• 65ms access 

• Controller 

• Cables 

• 1 year warranty 



$259 



KEYBOARDS 



Keytronic KB101 $49.00 
84 Keyboard $39.00 1 



EGA CARD 

• MDA/CGA/EGA 
•640 x 350 • Half Cardl 



Lowest 

Price 

Ever 



$125 



640x480 $159 
800x600 $165 



POWER CENTER 

Master control center 
for computers 

• 5 outlets 

• illuminated front panel 
switches 

• 15 amp circuit breaker 

• fits between CPU and 
Monitor 

$24.95 



GENIUS MOUSE 

• GM-6 Plus 

• Dr. Halo III Software 

• IBM Compatible 

• Optical Encoder 



IBM COMPATIBLE 
SOFTWARE 

Automenu 


PC Write 


The Manager 


PC File 


Nova Utilities 


PC Graph 


PCCalc 


PC Games 


PC Style 


All this 
for only... 


24.95 



Computer Peripherals 

1200 Baud Internal 
Modem 

Half card Hayes Compatible 
Auto Answer 1 Year Warrant> 
Auto Dial Software 



$55.00 



SHARP 

Model PC-4521 Laptop Computer 

• High contrast, illuminated supcrtwist display 

• 20 MB hard disk drive and single 35 inch floppy drive 

• High speed processor (7 I6MH/) 

• 640 K RAM 

• Full-si/ed keyboard with 10 key numeric pad 

• Software compatible with IBM PC 

• Optional 300 1200 baud mmodem. C'R I adaptor. I MB EMS card. 
76KK EPROM card 

• Also available with dual 3 5 inch floppy disk drives (Model PC-4502) 




Battery Powered Laptop from Sharp 1 • 

4501 - Supertwist displa%. 3 5 inch drive 256K (expandable to M0K) »649 

4502 - Backht display, two 3 5 inch disk drives 640K. numeric key pad. MS-DOS $1150 

4521 - Backht displav. 3 5 inch disk drive 20mb hard drive. 640K. numeric keypad. MS- DOS $1X99 



AVATEX 



1200e-external $74 

1200HC2-external ... $95 

1200i-internal $69 

2400e-external $159 

2400i-internal $149 

PRINTERS 

CITIZEN 

120D $169 

180D $189 

MSP 40 $299 

MSP 45 $409 

MSP 50 $389 

i MSP 55 $479 

Tribute 124 $439 

| Tribute 224 $589 

Premire 35 $479 

NEC 

P6 $439 

P7 $649 

P2200 $359 

Panasonic 

1080i $189 

109 li $209 

1092i $309 

11524 $579 

3131 $275 

3151 $399 



LOGITECH 



M-8 two-button mouse $45 

w/Logipaint/PShow 
| C-7 three-button serial mouse.. $75 
Logipaint Paint Show $17 



ADD-ON-CARDS 

Mono/Color graphics w/printer. . . $49 

Mono graphics w/printer. S45 

Color graphics w/printer. 5 545 

Floppy drive controller. J 5 19 

Multi i/o card !545 

Parallel/serial card '545 

Parallel card 1(21 

Serial card 1523 

Game port $23 

Floppy Drives 

360K floppy. $69 

1.2mb floppy. $87 

720K 3.5 floppy w/kit $99 

1.44mb 3.5 floppy w/kit $119 

,^ , , • Hard Drives A „ 

10 mb kit $149 

20 mb kit S255 

30 mb kit S299 

40 mb kit 40/28ns $359/$449 

Monitors 

Mono $79 

Color $239 

EGA $359 
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Digital 
Frontiers 

5410 Newport Drive 
Rolling Meadows, IL 60008 
(312) 392-1515 ****** 



VISA 



MC 



DISCOVER 



AMEX 



800-443-4212 



SALES POLICY 

•All items shipped UPS Ground, 
FOB Rolling Meadows, II. UPS red, 
blue and Federal Express available 
•Mastercard/VISA— add 2<2 
•American Express— add 5^ 
•All items carry manufacturers 
warranty 

•Add $2.50 per carton for COD 

•All defective merchandise must 
have a RMA number 

•Exchanges will be issued on defec- 
tive merchandise only. 

•All orders under $100 add $5 
handling fee 
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Leprecard 




Leprecards feature components utilizing 
the latest technology from Seagate & 

Western Digital, you get a 1 year warranty, & illustrated user's guide. 
Low power drives mean less strain on the power supply, lower 
operating temperatures, and longer component life. FREE SOFTWARE Including 
TakeTwo, the Packup utility PC MAGAZINE Editor's Choice in 1986 & 1987, & PC-KWIK 
disk cache software from Multisoft. 

21MB 50MB 50MB 40MB 49MB 65MB 

85ms 85ms 40ms 70ms* 28ms* 16ms* 

$299 $339 $389 $449 $549 $649 

•Average access speed per partition 

TANDY 1000/A/SX/TX Leprecards add $20 



LepreFAX Modems 



Internal 
$299 



External 



•Easy to use Pop-up Menus 

• Sends ASCII or word processing files 

• Send /Receive from any Croup 5 fax machine 

• Prints on standard dot-matrix or laser printers 
•Automated sending during low phone rate periods 

• Internal 4800bps, $289 9600bps $559 

• Portable external plugs into PC serial port, $359 





PC/XT Disk Hits 



• Pretested 
& formatted 

•Western 
Digital short 
controller 

• 50 page installation' 
guide & reference 
manual 

•Cables, mounting screws, 

full & half-height 

face plates 
•TakeTwo backup software, 

PC MACACINE "Editor's Choice" 

• PC-KWIK disk cache software by Multisoft 

• 1 year Warranty, 50 day Money Back Guarantee 

• Optional: 150 watt, UL/FCC approved 

power supply for IBM PC's $69 jHSb\ 
TANDY 1000 kits add $20 




20MB kit $289 

Seagate ST225 21 4MB/65ms/Half-Height/i 4.8 watts 

30MB kit $309 

Seagate ST258 52.7MB/65ms/Half-Height/i 4.8 watts 

40MB kit $459 

Seagate ST251 42.8MB/Half-Height/1 1 watts 
pre-formatted into a pair of 2lMB/28ms partitions 

65MB kit $549 

Seagate ST277R 65.5MB/Haif-Heght/n watts 
pre-formatted into a pair of 52MB/28ms partitions 



AT Hard Disk Hits 

• includes IBM AT rails & caPles 

• SpeedStor or OnTrack large drive software 

• Formatted, Partitioned & Tested 



Size 


Model 


Speed 


Capacity 


Price 


HH 


Seagate ST251 


40ms 


42.8MB 


$359 


HH 


Seagate ST251-1 


50ms 


42.8MB 


$449 


FH 


Seagate ST4096 


28ms 


80.2MB 


$599 


FH 


Maxtor 1140 


27ms 


117MB 


$1669 


FH 


Maxtor 2190 


50ms 


150MB 


$1999 



3.5" Floppy Kits 

internal kits for PC/XT/AT computers 
include 5 1 /a" mounting bracket, black & gray 
face plates, and AT rails. 1.44 MB for PC/XT 
includes high speed Western Digital 
controller. FREE TAKE TWO floppy backup 
software. 

720 Kit 1.44MB for AT 1.44MB for PC/XT 

$109 $139 $199 



286 20 Computer 




80286 processor at running at 6/10 Mhz with o wait 
states provides a Norton Si rating of 11.5. 8 slots - 
Room for 1 full height and 5 half - height drives - 
200 watt power supply - Clock calendar - Choice 
of 1.2 or 1.44MB floppy drive - Combination Hard 
Disk/Floppy drive controller - Maxiswitch 84 or 101 key Keyboard - 51 2K RAM standard 
expandable to 1 MB - Award BIOS - .1 year warranty - 50 day money back guarantee. 

Complete Systems with Serial /Parallel/Came Ports: 



Monographics Card & Monitor $1095 

with 20MB/65ms Seagate $1 289 

with 40MB/40ms Seagate $1 429 

with 65MB/40ms Seagate $1 549 



Orchid 51 2K VGA & Multisync II $1 995 

with 20MB/65ms Seagate $ 21 89 

with 40MB/40ms Seagate $ 2 3 29 

with 65MB/40ms Seagate $2449 




1.5 MB Laser Printer 

"One of the Laserjet's strongest competitors." 

INFO WORLD October 5, 1987 

51 2K RAM 1.5MB RAM 

$1295 $1595 

• 100% HP Laserjet, & Laserjet + compatible 
•1.5MB RAM Gives Full Page 300dpi graphics 
•Vector graphics capability improves speed on 

programs like Autocad up to 93% 
•9 resident & 5 downloadable soft fonts standard 




• Printer utility software 
•Serial & Parallel interfaces 
•120 day TRW on site maintenance 
•1 year Warranty 

•Options: All HP style font cartridges 
Toner Cartridge $29 



Orchid 

Designer VGA 

51 2K $29 9 256K $269 

Tiny Turbo 286 $289 
Ramquest II 1MB $799 




2400 MNP Modems 

$239/$229 

• Hayes Compatible, 
300/1200/2400 

• MNP level 4 error correction 

• FREE MIRROR II Software, a 
$69 value 

• internal model $229, fits in 
short slot 

Internal with MIRROR II 
(non MNP) $109 
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2524B Townsgate Road, Dept C / westlake Village, CA 91361 



To order, or get our free catalog, call: 

Toll Free 
800-722-AT-XT 

IVIIVIC California 

805-373-7847 
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* No extra for Visa /Mastercard (AMEX add 3%). 

* Prices include UPS surface shipping. 

* Federal Express shipping just $1.50 per pound. 

* 30 Day Money Back Guarantee. 

* Corporate & institutional PO's accepted. 
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Free Software Dii 



Join PC-SIG the world s largest library of low cost software solutions for the IBM PC 
and Compatibles and receive two 2 FREE disks of your choice from this ad! (plus 
purchase other disks in this ad for only $2 each). 

PC-SIG disks come packed full of Shareware — Software you are allowed to try 
before deciding to register with the author for additional benefits and upgrades. How 
good is Shareware? Shareware products have been rated by major publications, such as 
Consumer Reports, PC Magazine, Personal Computing, BYTE, and PC Resource as being 
better than many popular programs costing hundreds of dollars more. 

$20 PC-SIG membership includes: 424 page Directory describing hundreds of useful 
programs, Bi-monthly Shareware Magazine covering the latest new releases. Access to 
PC-SIG s library of over 1 100 titles. Free Technical support by phone. Special Discounts 
on software, books, and How-to computer videos. 




Join PC-SIG and receive FREE 424 page directory, bi-monthly 
Shareware Magazine, Special Software Discounts. 



Take any two disks listed in this ad 
FREE when you join today! 
Offer expires September 30, 1988. 



Communications 



□ 499PROCOMM: Extremely versatile telecommunications. 

□ 310,1022,1023 Q-MODEM: A favorite. Let's your computer 
talk via phone. 

□ 212,334,621 RBBS-PC : Set up your own bulletin board. 



Computer Languages/Education 



□ 577, 578 C TUTOR: Learn C language. 

□ 965 PASCAL COMPILER . Full-screen editor, incremental 
compiler and more. 

254 PC-DOS HELP: Gives you on-line help to remember 
those DOS commands. 

□ 1 05 PC-PROFESSOR: Learn beginning BASIC. 

□ 775-778 PSEUDOSAM: Macro assemblers & debuggers for 
many popular microprocessors, including 8088/86/286s. 

□ 481 STILL RIVER SHELL: Menued DOS commands. Makes 
life easier. 

□ 403 TUTOR.COM: Learn beginning DOS. 



Databases 



□ 287,288 FILE EXPRESS: Customize, menu driven data- 
base for easy information retrieval. 

□ 5, 730, 1015 PC-FILE+: A powerful and popular database 
by one of Shareware's founders, Jim Button. 

□ 830 WAMPUM: dBase III clone, but easier to use. (Hard 
disk req) 



Educational 



□ 844 ABC FUN KEYS: For ages 2-5. Teaches the alphabet. 

□ 61 2 FOREIGN LANGUAGES: Beginning Spanish, French, 
German & Italian. 

□ 229 FUNNELS & BUCKETS: Fun game teaches younger 
children arithmetic. 

□ 320 PC-TOUCH : Typing tutor. (Color Req) 

□ 477 WORDGAMES: Stimulates the intellect. 



□ 

n 
□ 
□ 

□ 



Financial 



1 64, 773 CASHTRAC: Manage checking accounts, track 
investments. 

151 FINANCE MANAGER II . Double entry bookkeeping. 

469,470 MR BILL: Itemize invoices, age accounts, etc 

331 PC-GENERAL LEDGER: Written by a top financial 
manager to help you stay in the black. 

575 PC-STOCK: Track & evaluate stock trends. (Color req) 



Games 



452 AMULET OF YENDOR: Hack, a dungeons & dragons 
adventure game. 

PI 708 BACKGAMMON: You against the computer Also, 
Wheel of Fortune. 

□ 780 BRIDGE PAL: Computer plays 3 hands. 
228 CRIBBAGE: And a few other games as well. 



□ 457 GREATEST ARCADE GAMES: Flightmare, Jump Joe, 
Spacewar (Color req.) 

: 476 PATRICK S BEST GAMES: Bugs Centipede, 3-D 
Packman, Castle, Packgal, Spacevad. 

□ 557 PINBALL RALLY: 3 great games of dexterity and speed. 
(Color req.) 

□ 120PC-CHESS:Yourmove... 

□ 791 POKER: Play draw poker head to head. Or try some 
Blackjack. 

□ 694 SLEUTH: A murder has been committed... 

□ 197 TWO TREKS: Beam me up, Scottie! 

□ 891 WHEEL OF MISFORTUNE: Spin the wheel, win or go 
bankrupt! 



Graphics 



(Most require CGA or EGA Card) 

□ 701 -704 DANCAD 3D (4 disks): Create and animate 3d 
drawings. (Hard disk req) 

□ 828 EDRAW: Draw flowcharts, schematics, even printed 
circuits! 

□ 763 FINGER PAINT: A paint program with text capabilities 
(Runs with Hercules Graphics Card or Color Graphics.) 

□ 870 HGCIBM : Run color graphics programs with your 
Hercules Card! 

□ 788 IMAGE 3-D (EGA ver.): Create, view, edit 3d objects. 

□ 762 IMAGE 3-D (CGA ver.) 

□ 1001 MAC PASTE: Read, save, edit and print Readmac or 
Mac Paint pictures. 

□ 344,345, 1 032 PC-KEYDRAW: Graphics and "slideshow" 
presentations. 

□ 244 SLIDE GENERATION: Create slides/transparencies. 



Home & Hobbies 



□ 966 ASTROLOGY 94 : Calculate and print charts. 

□ 361 , 632 FAMILY HISTORY: Trace your family tree. 

□ 929 LOTTO: Will this really help you win the lottery? 

□ 395 HOME INVENTORY: Keep track of everything you own. 



Music 



□ 1 27 PC-MUSiCIAN: Compose and play your song. 
279 PIANOMAN: Plays your music or its own in chords. 



Office 



n 608 AUTOMENU: Create easy access menus for your hard 
drive. 

□ 824 DESK COMMANDO: Tools to tame your hard drive. 

404 EZ-FORMS: Create your own business forms. 

[ ] 388 FORM LETTERS: Variety of business letter formats. 

483 MAILMONSTER: Add, edit, sort and print labels by 
categories. 

405 PC-DESK TEAM: In memory calculator, calendar, 
phone dialer, alarm & more! 



Printers 



□ 51 7 IMAGE PRINT: Letter quality from your dot matrix. 

□ 71 8 LQ PRINTER: Print fancy fonts on your dot matrix. 

□ 523SIDEWRITER: Print banners or wide spreadsheets. 

CIRCLE NO. 177 ON READER SERVICE CARD. 



Religion 



□ 974 BIBLE QUIZ PLUS: Learn the Bible trivia game. 

□ 766-772 THE BIBLE (7 disks): King James version. 

□ 581 , 582 WORD WORKER: Performs text searches of 
words in the Bible. 



Security/Hacking 



□ 598 MASTER KEY: Like Norton Utilities. Recover those files 
you accidentally erased. And a whole lot more. 

□ 414 UNPROTECT/PROTECT: Copy a variety of copy 
protected disks. 



Spreadsheets 



□ 524,525 EXPRESS CALC: Powerful but friendly 
spreadsheet. 

□ 1 99,1 01 6,1 01 7 PC-CALC: Like Lotus 1 -2-3 but easier. 



Word Processing 



□ 719 LETTER WRITER: Print out personalized" letters. 

□ 528 NEW YORK WORD: Allows split screen, mail merge & 
more. 

□ 480 PC-OUTLINE : Like ThinkTank. Organize your ideas & 
thoughts. 

□ 455,681 ,682 PC-TYPE: Jim Button's own word processor 
has it all. 



□ 78, 627 PC-WRITE: Powerful, multi featured, spelling 
checker, laser support. 



f7i 



Please sign me up for Membership to PC-SIG, 
and send the 2 FREE disks checked above. 



~l 



1 year PC-SIG Membership 
Additional disks x $2 each 

3 1/2"- add $1 per disk 
FREE Shipping and Handling 

Amount enclosed 



$20.00 



By: 



Check 



Visa 



n 



M/C 



Card No:. 



Exp. 



Name 



Sig. 



Address 



City : 



State 



Z'P- 



PC-SIG 

• • • • 
• • • 



766 



PC-SIG 
1030D East Duane Ave 
Sunnyvale, CA 94086 

Offer valid in USA only - Dealer Inquiries Invited 



Order By Phone: 
800/245-6717 Dept. #766 
(In Calif. 800/222-2996) 
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OFTWARE 



/ARE J 

571P30 



ALDUS 

Pagemaker 3 
AMERICAN SMALL BUSINESS 

Design Cad 
Design Cad 3D 
ASM TON TATE 
Multimate ll 
Dbaselll Plus 
Rapidfile 
Framework II 
Chartmaster 
Master Graphics 
ASK SAM SYSTEM 
Ask Sam 
AUTODESK 
Autosketch Enhanced 
RANNER RLUE 
Org Plus 

BLOC DEVELOPMENT 

Formtool W /Greatest Hits 

BO El NO COMPUTER SERVICES 

Boeing Graphics ( 3D Color) 



Turbo Database Toolbox 

Turbo Graphix 

The Developer s Library 

Turbo Lightning 

Reflex 

Superkey 

Turbo Prolog 

Turbo Basic 

Turbo C 

Sidekick 

Sidekick Plus 

Eureka 

Ouattro 

Paradox V 2 

Turbo Pascal 4 

Turbo Tutor 4 



1 Dir PLUS 
BREAKTHROUGH 

Timeline V 3 
Timeline Graphics 
BRODERBUND 
Print Shop 
Memory Mate 
BUTTONWARE 

PC File + 

CENTRAL POINT 

Copy ll PC 

Copy II PC Option Brd Dlx 
PC Tools Deluxe 
COMPUTER ASSOCIATES 

Supercalc IV 
Superproiect Expert 
ACCPAC BPl 
Silverado 

CONCENTRIC DATA SYSTEMS 

Ft & R Relational Report 
CONSUMER SOFTWARE 

Duet 

CORE INTERNATIONAL 

Corefast 
DAC 

Easy Accounting 2 
Easy Payroll 2 
Bonus Pack 

DELTA TECHNOLOGY 

Direct Access 

DIGITAL MARKETING 

Grammatik II 
DIGITAL RESEARCH 

Gem Desktop 
Gem Draw' Plus 
Gem 1st Word Plus 
Gem Word Chart 
Preservation Team 
Desktop Publisher 
DIGITALK 
Smalltalk V 
Smalltalk V 286 
EXECUTIVE SYSTEMS 

X Tree 
X Tree Pro 

FIFTH GENERATION 

Fastback 
Fastback Plus 
FOX SOFTWARE 

Foxbase Hius 
Foxbase Multi user 
Foxbase Runtime Unlimited 
FUNK SOFTWARE 

Sideways 



165 00 
165 00 

289 00 
409 00 
199 00 
429 00 
229 00 
309 00 

255 00 
65 00 
65 00 
65 00 

219 00 

65 00 
65 00 

235 00 
65 00 
90 00 
65 00 
65 00 
65 00 
65 00 
59 00 

129 00 
99 00 

149 00 

429 00 
65 00 
45 00 

55 00 

359 00 
119 00 

39 00 
45 00 

45 00 

29 00 
115 00 
45 00 

299 00 
459 00 
295 00 
99 00 

115 00 

55 00 

99 00 

59 00 

40 00 
109 00 

55 00 

59 00 



32 
179 
125 
119 
295 



00 
00 
00 
00 
00 



185 00 

79 00 
149 00 

39 00 
69 00 

82 00 
105 00 

215 00 
299 00 
279 00 

40 00 



uctt 



1 800 328-4473 US 1 818 705-1895 
1 800 231-6603 C A 



GENERIC SOFTWARE 




Generic Cad 


59 00 


Dot Plot 


29 00 


Auto Convert 


29 00 


Auto Dimension 


29 00 


3D Solid Modeling 'Rendering 


185 00 


HAYES 




Smartcom III 


165 00 


IRM 




Displaywnte IV 


299 00 


DOS 3 3 


95 00 


LATTICE 




Lattice C Compiler 


245 00 


LEADING EDGE 




Word Processor W'Spell 'Merge 


65 00 


Word Processor V1 5 


99 00 


LIFETREE 




Total Word 


265 00 


LIVING VIDEOTEXT 




Grandview 


169 00 


LOTUS DEVELOPMENT 




Symphony V 2 


CALL 


Manuscript 


CALL 


Lotus 1-2-3 


CALL 


Hal 


CALL 


Freelance Plus 


CALL 


Graphwnter II 


CALL 


Metro 


CALL 


MATH SO FT 




Mat head 2 


239 00 


MAXTHINK 




Max Think 


49 00 


MECA 




Managing Your Money 4 


125 00 


MERIDIAN TECHNOLOGY 




Carbon Copy Plus 


119 00 


MICROGRAFX 




Designer 


479 00 


MICROLOGIC 




Tornado W' Library 


79 00 


MICROPRO 




Wordstar Protessional 5 


259 00 


Wordstar 2000 Plus 


245 00 


MICRORIM 




Rbase tor Dos 


509 00 


MICROSOFT 




Page view 


39 00 


Quick C 


69 00 


Word 


239 00 


Quickbasic 


69 00 


C Compiler 


309 00 


Fortran Compiler 


309 00 


Coboi Compiler 


469 00 


Macro Assembler 


105 00 


Learning DOS 


39 00 


Flight Simulator 


39 00 


Excel 


329 00 


Windows 386 


145 00 


PC Works 


145 00 


MICROSTUF 




Crosstalk XVI 


99 00 


Crosstalk Mark 4 


129 00 


MIGENT 




Ability Plus 


145 00 


NANTUCKET 




Clipper 


399 00 


NASH OB A 




Nutshell Plus 


169 00 


NEW ENGLAND SOFTWARE 




Graph-ln-The-Box 


55 00 


NORTH EDGE SOFTWARE 




Timeslips III 


119 00 


PAPERBACK SOFTWARE 




VP Into 


69 00 


VP Planner 


59 00 


VP Planner Plus 


99 00 


PATTON A PATTON 




Flowcharting ll Plus 


155 00 


PAUL MACE 




Mace Utilities 


59 00 


PC SUPPORT GROUP 




Lightning 


59 00 


Lucid 3D V 2 


89 00 


PEACH TREE 




Complete Accounting M 


165 00 


PER SO FT 




Smarterm 240 


209 00 


Reteree 


45 00 


PETER NORTON COMPUTING 




Norton Utilities 


55 00 


Norton Utilities Advanced 


79 00 


Norton Commander 


39 00 


POLYTRON 




Poiywindows Desk Plus 


49 00 


Poiyboost ll 


45 00 


• Immediate shipment on purchase orders 



65 00 
95 00 



PRIME SOLUTIONS 

Disk Technician 
Disk Technician Plus 
QUAID SOFTWARE 

Copywnte/Zerodisk 

QUARTERDECK 

Desgview 2 01 

RIGHTSOFT 

Rightwriter 
SCITOR 

Project Scheduler Network 
SIMON A SCHUSTER 

New World Writer 
Typing Tutor IV 
SO FTC LONE 

Mirror II 

SO FT LOGIC SOLUTIONS 

Disk Optimizer 
Cubit 

Double DOS 
@ Liberty 
Magic Mirror 
SOFTWARE MASTER 

Flash 5 6 

SOFTWARE PUBLISHING 

PFS First Publisher 
Professional Write 
PFS Protessional File 
PFS Protessional Plan 
PFS First Choice 
Harvard Total Proiect II 
Harvard Graphics 
SYMANTEC 
Q& A3 

TRAVELLING SOFTWARE 

La pi ink Plus 
TURNER HALL 

Note- It-Plus 
SQZ Plus 

Cambridge Spreadsheet Analyst 
UNISON WORLD 

Pnntmaster Plus 
Art Gallery I & II &III (Each) 
Newsmaster II 
WALLSOFT 

The Documentor 
dFlow 

WISEWARE 

Prime Time 

WORD PERFECT CORPORATION 

Word Perfect 5 
Word Perfect Network Server 
Word Perfect Network Add-On 
Plan Perfect 
Data Perfect 
Word Perfect Executive 
Word Perfect Library 
WORD TECH 
DBXL Diamond 
Quicksilver lamond 
XEROX 

Ventura Publisher 1 1 

HARDWARE 

ARRAY TECHNOLOGIES (ATI) 

Ega Wonder 189 00 
AST RESEARCH 

Premium 286 Model 140 Computer 3049.00 

Premium 286 Model 80 Computer 1999.00 

Advantage Premium 51 2K 335 00 

Six Pack Plus 384K 269 00 

Six Pack Premium 256K 219 00 

Rampage AT 51 2K 439 00 

AST 5251/11 Enhanced 579 00 

Hot Shot 286 395 00 
A TD ZUCKER 

Monographics Short Card 79.00 

Memory Expansion 384K 175 00 

Modular I/O Bare P/S/Clock 75 00 

Clock Board Standalone 35 00 

1200 Baud internal Modem 85 00 
CITIZEN 

120D 159 00 

MSP 40 349 00 

MSP 15E 369 00 

MSP 50 449 00 

COMPUTER ACCESSORIES 

P15 Power Director 99 00 

DIGITAL COMMUNICATIONS 

'RMA 3278 759 00 

EVER EX 

EV 1800 8MHZ AT System 875 00 

EV 1800 10MHZ AT System 1149 00 

Evercom 1 1 1 200 Modem 1 29 00 

Evercom III 2400 Int Modem 225 00 



379 00 

79 00 
32 00 

39 00 

42 00 
42 00 
42 00 
119 00 
60 00 

49 00 

65 00 
119 00 
140 00 
65 00 
95 00 
389 00 
319 00 

219 00 

90 00 

55 00 
65 00 
95 00 

32 00 
22 00 
55 00 

189 00 
89 00 

65 00 

249 00 
349 00 

75 00 
195 00 
299 00 
125 00 

65 00 

115 00 
345 00 

519 00 



50 
50 



Magic I/O For AT 

RAM 3000 EMS Expansion 119 00 
FIFTH GENERATION 

Logical Connection 256K 399 00 
HAYES 

Smartmodem 1200 325 00 

Smartmodem 1200BW/ Software 325 00 

Smartmodem 2400 489 00 

Smartmodem 2400BW 7 Software 489 00 
HERCULES 

Hercules Monochrome Plus 199 00 
HEWLETT PACKARD 

Laserjet II 1849 00 

Fonts for Laserjet II CALL 
INTEL 

Above Board PC 64K 269 00 

Above Board 286 W ' 5 1 2K 369 00 

8087-3 (5MHZ) 119 00 

8087-2 <8 MHZ) 175 00 

80287 (6 MHZ) 199 00 

80827 (8 MHZ) 299 00 

80287 (10 MHZ) 349 00 
INTERNATIONAL BATTERY 

AT Replacement Battery 27 

AST Six Pack Battery 3. 
IRWIN MAGNETICS 

120 XT 20MB Internal 349 00 

125 AT 20 MB Internal 349 00 
KENSINGTON 

Masterpiece 89 00 

Masterpiece Plus 109 00 

Masterpiece Remote 115 00 
LOGITECH 

Logimouse C7 79 00 

Logimouse Hi Rez 99 00 

Logimouse C7 + Paintbrush 95 00 

LogimouseW/Cad/Paint 139 00 

Publisher Mouse 129 00 
MICROSOFT 

BUS Mouse W/Paintbrush 115 00 

BUS Mouse W 'Windows 155 00 

Serial Mouse W/Pamtbrush 115 00 

Serial Mouse W /Windows 155 00 
MICROSPEED 

Fast 88 79 00 
MIGENT 

Pocket Modem 115 00 
MOUSE SYSTEMS 

PC Mouse BUS Plus 99 00 

PC Mouse Serial Plus 99 00 

NEC HOME ELECTRONICS 

Multisync ll 629 00 

Multisync Plus 1015 00 

NEC INFORMATION SYSTEMS 

P 760 Printer 679 00 

P 660 499 00 

P 2200 80 COL 389 00 

OK I DATA 

Microhne 182 Plus 269 00 

Microhne 19? Plus 375 00 

Microlme 193 Plus 509 00 

Microhne 292 W/lnterface 509 00 

Microlme 293 W 'interlace 669 00 

Laserhne 6 1539 00 
PARADISE 

Autoswitch 480 169 00 

Modular Graphics Card 129 00 

VGA Plus 259 00 

PLUS DEVELOPMENT 

Hardcard 20 MB 599 00 

Hardcard40MB 749 00 

POLAROID 

Polaroid Palette 1499 00 

Polaroid Palette Plus 2399 00 
PRACTICAL PERIPHERALS 

Practical Modem 1200 Internal 99 00 

Practical Modem 1 200 SA 119 00 

Practical Modem 2400 INT 165 00 

Practical Modem 2400 SA 199 00 
SAMSUNG 

Amber Monitor 85 00 
SEAGATE TECHNOLOGY 

ST 251 40MB No Controller 439 00 

ST 225 20MB W/Controller 299 00 

ST 238 30MBW/Controller 349 00 

ST 4038 30MB For AT 529 00 
SUMMAGRAPHICS 

Summasketch 1201 Plus 419 00 
TOUCHRASE 

Woridport 2400 Modem 279 00 

Woridport 1200 Modem 159 00 
TOSH IRA 

T1000 LaptOD 1059 00 

T 3100-20 LaotOD 3699 00 

P3?1 Print' 549 00 

P341ESL 759 00 

P3^1 Model ? 1109 00 



ADVANTAGES 

• Orders placed before 3pm (PST) shipped 
same day 

• We welcome corporate accounts 

• Free technical support 

• Immediate replacement of defective goods 

• Bulk discounts 

• One million dollar inventory 



from qualified institutions (schools and 
universities included) 
No hidden charges 



All prices subiect to change without notice 
We do not guarantee compatibility No sur- 
charge lor VISA or MasterCard 2% surcharge 



American Express No returns without RA# 
Short shipments must be notified within 48 
hours 15% restocking fee on non-defective 
goods $3 C D charge Shipping $4 50 
per item, less on bulk orders ($8 50 Blue La- 
bel ) (Higher for some hardware items ) 
Call for prices for any item not included in 
this price list. 



Order desk & technical support open 
8am to 6 p m Monday-Friday 
10 a m to 2 p m Saturday (PST) 
P.O. BOX 1588 

6934 Canby St Suite #109-110 
Reseda, CA 91335 

We welcome I Mer rvattoival Orders and 
Corporate Account*. 

Tdex 29241 5COMPU UR/Fax 818-705-4885 



1 818 705-1895 US 1 800 231-6603 CA 1 800 328-4473 US 



CIRCLE NO. 114 ON READER SERVICE CARD. 



PERIPHERALS SALE 



Uninterruptible Power Supply 

TOTAL POWER PROTECTION! 



As Low As 



$ 



269 



250 Watt Model 



Add $23 shipping in 
the lower 48 states. 



• B\ackou\s. Enables user to operate during com- 
plete loss of power 

• Brownouts. User is protected from low AC voltage 
below 102 volts 

• Overload Protection. Automaticshutdown in over- 
load situation protects UPSfrom inverter burnout. 

• Overvoltage Protection. UPS runs on inverter (117 
volts) when AC voltage exceeds 132 volts 

• Surges/Spikes. Clamps transientsabove 200 volts 
with an energy rating of 100 joules or less 

• EMI/RFI. Three stage filtering for clean AC power 

• Synchronized Sinewave*. Eliminates voltage re- 
versal to input of your equipment 

• 1 Millisecond Transfer Time*. Includes detection 



and transfer so your machine never notices loss of 
electrical power. 

• Two Audible Alarm Levels. Notifies user of battery 
usage and two minute warning. 

• LED Display. Informs user of operation mode, 
power utilized on AC, plus "On Battery" and 
battery power status. 

• Alarm Silencer. Enables user to silence alarm for 
quiet continued use during battery operation. 

• Optional Signal Port. Enables UPS to notify 
computer of loss of AC power to allow computer 
to back-up or shut down. 

*250 watt and 500 watt units offer 4 
msec transfer time PWM waveform. 




250 Watt 


120 Volt 


$ 269 


300 Watt 


120 Volt 


389 


500 Watt 


120 Volt 


499 


600 Watt 


120 Volt 


599* 


1200 Watt 


120 Volt 


999* 


1600 Watt 


120 Volt 


1399* 



230 volt units also available. 



'Shipped motor freight collect. 



200 
Watt 



1 ; «*• 




Save Your Data and Money Too with Our 

Uninterruptible Power Supply 

$ 



Fully 
Automatic 



199 



Add $23 shipping in 
the lower 48 states. 



Forget about power failures when you use our 200- 
watt standby power supply. The unit automatically 
switches to its own internal batteries during the power 
outage allowing uninterrupted use of your computer. 
The actual length of time is approximately 20 minutes 
at a 200W load. Longer at lesser loads. The unit is 
compact, maintenance free and ruggedly constructed 



to give you years of unattended service. Our one year 
warranty covers both parts and labor. Our low price 
gives your data (and wallet) the protection they de- 
serve. There's no risk with our 30 day money back 
guarantee. If, for any reason, you aren't happy, we'll 
cheerfully refund the entire purchase price, less ship- 
ping. Order yours today! 



Low Cost Hard Drives 

For IBM and Tandy 

21 .4 Meg kit ' 249 42.8 Meg kit s 399 
32.7 Meg kit s 279 65.5 Meg kit 5 469 

One year parts & labor warranty. Add $10 shipping. 

Don t spend more than necessary to add an internal hard drive to 
your IBM, IBM compatible or Tandy 1000/ A/SX/3000. Aerocomp 
provides the best low-cost, high quality, fast access harddrives for 
your Tandy 1000 or other IBM compatible. These kits come 
complete with the drive, controller, cables and installation instruc- 
tions. Our systems allow you to boot directly from the hard drive. 
We use brand new genuine Seagate drives, not some obscure reject off-brand, so you can be assured of long, 
trouble-free, drive life. Our 20 and 30 megabyte drives have an average access time of 65ms and the 40 megabyte drive is a 
mere 28ms. Not a slow-stepping dog in the bunch. We provide software to park the heads for maximum protection 
(automatic on 40MB model). All connectors and card edges are gold plated to insure flawless service. The sizes listed are 
after formatting DOS 2.1 or later is required (40MB requires 3.2 or later). Tandy 1000 requires DMA and ROM 1 .01 .00 or 
later. Not for Tandy 1 000EX/HX 30 day satisfaction guarantee. If, for any reason, you don't like your hard drive within 30 
days, we'll refund the entire purchase price, less shipping. Order yours today! 





Easy 
Installation! 



30 Megabyte Hard Cards 

(For IBM or Tandy 1000) 
Now Only ^^^Q Add $10 for shipping 

These hard cards come completely assembled and formatted. Installation 
is easy and instructions are incuded. Low power use. One year warranty 
with our 30 day money back guarantee. Specify computer when ordering. 





Get Big Savings Now On 
LOW COST FLOPPYS 

Aerocomp has been supplying quality disk drives at low 
prices since 1 980. All drivesare half-height and are new— not 
factory blems, seconds, close-outs or a defunct manufact- 
urer's surplus (MPI, Qume, Tandon, etc.). We offer just about 
every combination of internal and external floppy config- 
uration plus the proper cables to connect everything to- 
gether. We appreciate your business and will do our very best 
to support you. If, for any reason, you aren't happy with your 
hardware selection, we'll cheerfully refund the entire pur- 
chase price, less shipping. Order yours today! All items 
(except software) have a one year parts and labor warranty. 

BARE DRIVES 

360K 5%" TEAC 55B bare drive 40tk $ 99 

720K 5%" TEAC 55F bare drive 80tk 105 

1.2M S'/i" TEAC 55G bare drive 80tk 119 

360K 3Vi" TEAC 35B bare drive 40tk 89 

720K 3V4" TEAC 35F bare drive 80tk 129 

1 4M 3W TEAC 35H bare drive 80tk 139 

For 5V4" bracket for SVk" drive, add $10. 

DRIVE-POWER SUPPLY COMBINATIONS 

(Includes gold plated extender) 

1-TEAC 35B 360K in a dual enclosure $139 

1-TEAC 35F 720K in a dual enclosure 179 

1- TEAC 35H 1 44M in a dual enclosure 189 

2- TEAC 35B's in a dual enclosure 228 

2-TEAC 35F's in a dual enclosure 299 

2-TEAC 35H's in a dual enclosure 328 

1-TEAC 55B 360K in a dual enclosure 139 

1- TEAC 55F 720K in a dual enclosure 146 

2- TEAC 55B's in a dual enclosure 239 

2-TEAC 55F's in a dual enclosure 251 

Add $10 for brushed stainless steel cover. 

CABLES - CASES - DOS 

IBM external floppy cable (drives C/D) $ 40 

TRS-80 2-drive floppy cable 24 

TRS-80 4-drive floppy cable 34 

6" floppy extender cable, gold contacts 12 

3V4" case and power supply w/o extender 49 

5%" case and power supply w/o extender 59 

TRS-80 Model 1 TRSDOS 2 3 with manual 25 

TRS-80 Model 3 TRSDOS 1 .3 disk only 15 

TRS-80 Model 4 TRSDOS 6.x with manual 25 

TRS-80 Model 4 CP/M (Montezuma version) 129 

Add $10 for brushed stainless steel cover. 
Add $4 shipping for singles, $6 for duals. 
Add $4 shipping for singles, $6 for duals. 



Ac^GCGIilP 

2544 West Commerce St. Dallas, Texas 75212 

P.O. Box 223957 

TELEX: 882761 FAX: 214-634-8303 

SERVICE: 214-638-8886 INFORMATION: 214-637-5400 
- 1988 by Aerocomp. All rights reserved. 




SERVING YOU 
SINCE 1980" 



ORDER TOLL FREEI 

1-800-527-0347 



Mon.-Fri. 9-7 
Sat. 10-3 



AD A7 



Have your American Express, MasterCard or Visa ready We will not charge 
your card until the day we ship yourorder. Mail orders are welcome. Money 
orders are accepted as well as your company and personal checks as long 
as they are bank printed and have your address and telephone number We 
will ship surface COD with no deposit on most items, but all COD s require 
cash or a Cashier's Check on delivery Texas residents add State Sales Tax. 
No tax collected on out of state shipments. There is a one year warranty 
(unless otherwise stated) on all hardware items against defects in materials 



or workmanship Your satisfaction is guaranteed on hardware products. If 
you are not satisfied, for any reason, call us within 30 days of receipt and we 
will cheerfully refund your money (less shipping). All original materials 
must be intact and undamaged, as well as the original shipping container 
This offer does not apply to software Defective software will be replaced 
No other software warranty applies. Prices and specifications are subject to 
change without notice Any returns must have our RMA number of the label 
to be accepted. 



I 



A CP's Break thru Prices!! 

Since 197 6... The Nation's TOP Computer Supplier 



Quantum Theory! 

We made a truck load purchase from the factory 
and while the supply lasts we are offering them at 
this unbelievable price... 




Quantum 

Q540 
42.6Mb 



Unformatted, 40ms, perfect for 286 & 386 AT's 
A CP. . . famous since 1976 for 
delivering the Best Deals!! 



SPECIAL!! 

AST® 
Internal 

1 200 Baud 
Modem 

software included... 




Factory Direct! Amdek® 
TTL Amber Monitor 

12", Model 31 OA, List $240. 
While Supply Lasts! 



88. 



New! RAY-O-VAC© 

Introductory 

Price... 

AT Replacement 
Battery 

Direct replacement for real-time clocks, AT/286/386 




9 



9S 



PC COMPATIBLE CARDS 



ACP Advanced Cards IBM 

Monographics/HGAw/print port 55. 

Colorgraphics w/printer port 55. 

SuperEGA Genoa compatible 169. 

SuperVGA, 1024x768 339. 

Diamond Multi l/0.2s.p.g.c/XT 1 39. 

XT Six-Pak compatible/OK 89. 

XT 286 Accelerator card 269. 

XT Multi I/O w/f loppy contr 69. 

XT dual Floppy controller 29. 

XT Serial I/O card 29. 

XT/AT Parallel I/O card 29. 

AT Serial I/O card 39. 

XT/AT Game adapter port 29. 

XT/AT E PROM programmer 1 49. 

AT 3 5Mb w/MuIti I/O. OK 1 99. 

AT SuperMUL Tl l/Ow/f loppy 119. 

PS/2 Multi I/O 99. 

PS/2 Floppy controller 1 4Mb 89. 

HP Laserjet 1 Mb Ram card 399. 



MOTHERBOARDS 

XT Turbo w/BIOS 8MHz 
XT Turbo w/BIOS. 10MHz 
AT 286 w/BIOS, 10MHz 
AT Baby w/BIOS. 12MHz 
A T 386 w/BIOS, 16MHz 



HARDWARE 



89. 

99. 
289. 
299. 
1499. 



AST Research 




Xformer/286, 51 2K. 10MHz 


699. 


Advantage 2/386. mod 80,1Mb 


725. 


Advantage 2/286.PS/2.0K 


349. 


Advantage Premium 286.512K 


389. 


Rampage 2'286.PS/2.512K 


499. 


Rampage 286. 51 2K 


489. 


AST Sixpakplus. OK 


119. 


ATI Technologies 




EGA Wonder 800 


199. 


VGA/VIP 


319. 


2400etcmt Modem w/MNP-5 


188. 


GENOA 




Super EGA 


call. 


Super VGA 


call. 


GULFSTREAM 




E2-FAX Board w/software 


1188. 


HERCULES 




Color Card/ CGA 


149. 


Graphics Card Plus 


174. 


INTEL 




Inboard 386/PC to 386 


888. 


Inboard 386/AT to 386 


1059. 


Above Board 2.PS/2 mod50/60 


299. 


Above Board 286.AT.512K 


329. 


Above Board PS/286.model 30 


349. 


8087 (5MHz) 


102. 


8087-1 (10MHz) PS/2 


205. 


8087-2 (8MHz) 


158. 


80287-6 (6MHz) 


185. 


80287-8 (8MHz) 


255. 


80287-10 (10MHz) 


309. 


80387-16 (16MHz) 


549. 


80387-20 (20MHz) 


799. 


ORCHID Technology 




Tiny Turbo 286 -REDUCED' 


289. 


Designer VGA Board 


299. 


RAMQUEST 50/PS/2, 2Mb 


699. 


PARADISE 




Autos witch 480 


199. 


VGA Plus 


299. 


QUADRAM 




Quad386XT 


747. 


Prosync(640x480. 752x4 1 0) 


269. 


Microfazerll butter w/64K 


239. 


Quadspnnt XT acceiierator 


98. 


Liberty EMS XT card. OK 


98. 


Silver Quadboard. Sixpak comp 


98. 


VIDEO 7 




VEGA Deluxe 


199. 


Vega VGA 


299. 



INPUT DEVICES 



Advanced PC Keyboards 

5 1 60 84key XT/ATswitchable 

5161 101 key XT/ATswrtchable 
CH Products 

Mach II Joystick-IBM 

Mach II Joystick- Apple 



59 

79. 

39. 
39. 



Mach III Joystick-IBM 


49. 


Mach III Joystick- Apple 


49. 


Gamecard III 


39. 


KEYTRONICS 




KB101 101key/AT(Genenc) 


89. 


KB5151 84key deluxe 


119. 


KRAFT 




IBM PC/XT/AT Joystick 


33. 


Mouse PC/XT/AT serial 


89. 


LKSHTGATE 




Felix for PC/XT/AT 


159. 


LOGITECH 




Bus Mouse PC/XT/AT 


99. 


Serial Mouse PC/XT/AT 


99. 


Serial Mouse PS/2 


99. 


MICROSOFT 




Bus Mouse w/F*C Paintbrush 


105. 


Serial Mouse w/PC Paintbrush 


105. 


Serial PS/2 w/PC Paintbrush 


118. 


MSC Technologies 




PC Mouse serial PC/XT/AT . . . 


98. 


PS/2 Mouse serial 


98. 


PC Mouse bus PC/XT/AT 


98. 


SUMMAGRAPHICS 




SummaSketch 


449 


FLOPPY DISK DRIVES 


SONY 




31/2"Micro Floppy 1 44Mb .... 


149. 


TEAC 




55BV 360K Floppy/PC/XT/AT 


89. 


TOSHIBA AMERICA 




FDD4403 31/2" Micro 760K 


129. 


31/2 Micro 1 44Mb w/kit 


139. 


ND04D 360K FloppyPC/XT 


84. 


ND04E-G 360K Floppy AT gray 


95. 


ND08DE-G 1 2Mb AT gray 


110. 



HARD DISK DRIVES 



MICROPOLIS 

1333A 53Mb Full ht . 30ms 649. 

1335 85Mb Full ht ,65ms 849. 
MINISCRIBE 

3650 43Mb Half ht . 61ms 389. 

6053 53Mb F ull ht ,28ms 649 . 

6085 85Mb Full ht ,28ms 849. 

8438 38Mb Half ht . 65ms RLL 299. 
PLUS Development 

Plus20 Hardcard. 20Mb.49ms 549. 

Plus40 Hardcard. 40Mb,39ms 71 9. 
SEAGATE 

ST225 25Mb.65ms w/WDcont 299. 

ST138 38Mb New' 31/2' call. 

ST238 38Mb.65ms w/WD RLL 398. 

ST251 51Mb.40ms 419. 

ST251-1 51Mb 28ms 499. 

ST4038 38Mb.40ms-*?foucED' 469. 

ST4096 96Mb,28ms-«towcEO' 799. 
WESTERN DIGITAL 

FilecardPS30 PS/2mod 25/30 389. 

Filecard30 449. 

1006RAH Contr 11 interleave 199. 

1 003RAH Controller RLL/AT 1 87. 

1003WA2Floppy/Hard/AT 149. 
1002-27X Controller RLL/XT 98. 
1002-WX1 Controller /XT 89. 



BACKUP DEVICES 



ALPHAMICRO 

VCR Video tape backup card 349. 
IOMEGA 

Bernoulli 20Mb 51/4" internal 945. 
Bernoulli dual20Mb51/4"ext 1699. 
Bernoulli dual20Mb 8 ext 189 5. 
Tn pak ?0Mb cartridge 51/4" 189. 
Tn-pak 20Mb cartridge. 8" 2 5 5. 
PC3B Adapter card PC/XT/AT 189. 
PS4 AdapterPS/2mod. 50,60.80 299. 
IRWIN 

1 100 XT/AT 10Mb backup(int) 199. 
120DXT20Mbbackup(int) 369. 
145C AT 40Mb backup(mt) 499. 
245P PS/2 40Mb backup 479. 

TALLGRASS Technologies 

1020i AT 20Mb backup(mt) 338. 
1020i XT 20Mb backup(int) 338. 
1040i AT 40Mb backup! int) 599. 
1040i XT 40Mb backup(int) 599. 
Call tor External Pricing! 



COMPUTERS 



Advanced 386 Clones 

Advanced386/1 6base system 1 795. 
Advanced386/16 w/40Mb 2195. 
Advanced386/16w/80Mb 2495. 
Advanced 286 Clones 
Advanced286/10base system 849. 
Advanced286/10 w/20Mb 1099. 
Advanced286/10 w/40Mb 1299. 
Advanced XT Clones 
AdvancedXT base system 489. 
AdvancedM/XTw/mono/20Mb 999. 

call for options a details 

AST Research 

Premium286Model140.40Mb 2995. 
Premium Workstation 2195. 
Premium386Model340,40Mb 4699. 

call for all AST models. 

COMPAQ 

Portable III Model20 call. 

Deskpro286 Model20 call. 

Deskpro386 ModeWO call. 
Portable386 Model40 call. 
EPSON 

Equity I* call. 

Equity II+ call. 

Equity III* call. 

HYUNDAI 

Hyundai286 call. 

HyundaiXT call. 

Hyundai PC LAN Terminal call. 
NEC 

Multispeed EL backlit LCD call. 

Multispeed HD. 20Mb call. 

SHARP 

4501 Laptop single floppy 699. 

4502 dual floppy. 640K 1 295. 
4520 Laptop, 20Mb 2195. 
PC7100 Portable. 20Mb 2195. 
PC7221 Portable286. 20Mb 2895. 

TOSHIBA 

T 1 000 Laptop single floppy 779. 

T1200 Laptop. 20Mb 2395. 

T3100Laptop286 20Mb 2995. 

T320O 286 full keybd.40Mb 3995. 

T5100 386. EGA. 40Mb 4995. 



NETWORKS 



3COM 

Ethernet card 399. 

Ethernet II card 399. 

WESTERN DIGITAL 
StarLan/Novell starter kit 1077. 
(network for less than $400/node) 
Ethernet Plus adapter board 239. 

ViaNet LAN software 120. 

Starhub 329. 



MODEMS 



Advanced MODEMS 

1200baud w/software(int) 79. 

1200baud External 89. 

1200baud Pocket MODEM 99. 

2400baud w/software(mt) 149. 

2400baud External 159. 

HAYES 

Smartmodem 1200B w/sw(int) 299. 

Smartmodem 1200 External 299. 

Smartmodem 2400B w/sw(int) . 447. 

Smartmodem 2400 External 447. 
MIGENT 

Pocket MODEM 1200 1 29. 
PROMETHEUS 

2400G External 199. 

2400B/2 w/software (int) 149. 

2400PS PS/2 w/software(int) 299. 

1200B/2 w/software(mt) sale! 79. 



MONITORS 



AMDEK 

VIDEO 3 1 0A 12" amber TTL 99. 

410A 12" amber grn or white 153. 

1 280 1 3" graphics) 1 280x800) 799. 

LaserDrive CD ROMw/Mic soft 899. 
IBM MONITORS 

8503 1 2" Mono(640X480) 228. 

8512 14' Color analog 527. 




MEMORY LOSS? 



Don't feel like the Lone Ranger... 

we are also suffering from loss of 

memory. ACP sells more Memory Upgrade 

IC's than other other mail order 

supplier. ..But!. ..the present shortage is driving 

us up a walll. We can't get them at the right 

price, but we are getting them. 

PLEASE BEAR WITH US. ..as the market 

price comes down our price will come down. 

SELLING Chips? 
Call us, we're buying. 



Special 
Purchase 



EPSON 

CLOSEOUTS! 01 ^ 



• Bulk DS DD 5 1 4" Diskettes oi*4 

box of 100 each Ocy 

• Quadram Quadsprint Card no 
upgrade PC/XT to 10 MHz Sale 90. 

• Slxpack Compatible qq 

Quadram Silver Board. OK Sale «f O. 



Liberty Card, EMS, OK 



...sale 98. 
sale 699. 



• EPSON Equity l+ 

• 1200 Baud Internal Modem on 

with software sale 051. 

• Sharp PC5000 Portable sale 149. 

• Omnltel 1 200 Baud Modem qq 

2 serial/parallel/game/software Sale 5J5J. 

• Diablo 620 Printer sale 199. 

• Mindset Personal Computer 1\fX 

360K/floppy/mouse/joy/MS-DOS 2.0 CI U. 



851312 EGA(640x480) 
8514 16 Hi-res( 1024x768) 
MAGNA VOX 
Multiscan 14 multimode 
EGA 14" w/grn&amber switch 
CGA 13" color 
TTL Mono 12" gm or amber 
NEC 

Multisync I1 13" TTL/analog 
Multisync Plus 15" VGA/EGA 
Multisync XL 20"( 1024x768) 
Monograph sys (1024x1024) 
SAMSUNG/LTI 
Flatscreen 12" amber TTL 

Mono 12 amber TTL 

CGA 14 RGB Color 
EGA 14" EGA/CGA Color 
SONY 

CPD1302 13" Multiscan color 
CPD1303 13 EGA 
WYSE 

WY30 14" terminal 

WY50 14" terminal 
VY60 14" terminal ASCII . . . 



PRINTERS 



595. 
1395. 

599. 
399. 
288. 
89. 



595. 

945. 
2275. 
1555. 

99. 

88. 
288. 
395. 

699. 
569. 

349. 
419. 
519. 



339. 
539. 

199. 



DICONICS KODAK 

150P Portable printer(par) 
300P w/wide carnage(par) 
EPSON 

LX800 80column. 180cps 
EX800.FX286e.FX86e,LQ850. 
LQ1050.LQ1000 call 

ACP is full line Epson dealer 
HEWLETT PACKARD 

Laseriet Series II 1699 

Deskiet w/laser quality 895 

Scaniet flatbed scanner 1 549 

IBM PRINTERS 

Proprmter II. 240cps 435 

Proprmter X24, 240cps 24pin 635 

Proprinter XL24, 240cps 24pin 835 

NEC 

P22O0. 24pin(360x360dpi) 399 
P565XL Color. 100cpsNLQ 1095 
P660 Pinwriter. 65cpsNLQ 599 
LC890 Silentwriter Laser 3649 
OK I DATA 

ML393,180cpsNLQ 

ML182+. parallel 

ML192+. parallel 

ML 193+ parallel 
Laserline 6 (req IBM int.) 
PANASONIC 
KX-P1080i. 160cps draft.par 
KX-P1091I. 192cps draft.par 
KX-P1092i. 240cps draft. 132 
KX-P1524.24pin. 80cpsNLQ 
SEIKOSHA 

SL80A1 . 24pin 

SL130A1. 24pin 

SBP10A1. 18pin, 800cps 
SK3000A1, 9pin, 300cps,s/p 
SK3005A1,9pin, 300cps,132 
TOSHIBA 

P321SL,24pin.216cps 
P341SL.24pin,216cps 
P351SX (color add $179) 
Pagelaser 12. High volume 



995. 
245. 
319. 
469. 
1399. 

185. 
198. 
339. 
595. 

366. 
749. 
3299. 
399. 
499. 



499. 
699. 
1099. 
call. 



PLOTTERS 



HOUSTON INSTRUMENTS 

DMP41 or 42 2399. 

DMP51 or 52 3099. 

SCANCAD 2499. 

DMP56A 4399. 

ROLAND 

DXY880, 8 pen AB size 1088. 
DXY980 1488. 



ACCESSORIES 



COMPUTER ACCESSORIES 

P1 5 Power Director 89. 

P25 4 outlet stand alone 62. 

F20 Print Saver 289. 
A200 PC Data Display Module 888. 
KENSINGTON 

Masterpiece Power Center 98. 
Masterpiece Plus 108. 



System Saver lie 69. 
System Saver I Igs 119. 
Printer Muffler, 80column 39. 
MICROCOMP. ACCESSORIES 
51/4" Rolltop Diskette File 29. 
31/2" Rolltop Diskette File 22. 
PC Vacuum Cleaner 39. 
CRT Valet (12 x12") 119. 
Underdesk Keyboard Drawer 49. 
FLIP n- FILE 

FNF MiniXT.100 51/4".smoke 10. 
FNF MicroXT,100 31/2".smoke 11. 
FNF Maxi.50 8". smoke 15. 
FNF Micro.25 31/2 . smoke 8. 
Universal Printer Stand 9. 
DISKETTES-lifetime warranty 
5 1/4" DS/DD Diskettes PCXT360K 
Maxell MD2-D 11. 
Verbatim Datalife DS/DD 12. 
Fu)i MD2D 1 1 . 
Advanced Color w/plastic box 8. 
5 1/4 - DS/HD High Density AT1 2Mb 
Maxell MD2-DD 23. 
Verbatim DatalifeHD 23. 
Fuji MD2HD 22. 
3 1/2 - High Density Disks(1 44Mb) 
Maxell 49. 
Verbatim Datalife 49. 
49. 



Fun 



49. 



129. 
169. 



Sony 

PRINTER BUFFERS 

Advanced 64K parallel buffer 
Advanced 64K AB buffer 
SWITCH BOXES 

Advanced 2-position AB, 3636 29. 

Advanced 2-position AB. 2525 29. 

Advanced par/ser converter 69. 

Advanced ser/par converter 69. 

BuffaloSX PC share (up to 7) 499. 

Logical Connection 256K 499. 
INTELLICOM 

Longlmk-Parallel 199. 

Longlink-Senal 199. 

Quicklink-Par to Ser-64K 149. 

Quicklink-Par to Par-64K 1 49. 

Megalink-4prt Buff-Par & Ser 299. 
TRIPPLITE 

lsobar4 surge supp w/4 outlets 59. 

lsobar8 surge supp w/8 outlets 69 . 

Line Conditioner w/4 outlets 1 49. 

Backup Power Supply. 450w 399. 

Backup Power supply. 675w 575. 

Backup Power Supply. 1000w 999. 

Backup Power Supply, 2000w 1 299. 
GOLDSTAR DVM SCOPES 

DM 6135-3 5 DVM 49.95 

DM 6235-3 5 DVM 52.95 

DM 6335-3 5 DVM 59.95 

DM 6133-3 5 DVM 59.95 

OS-7020-20MHZ Scope 419. 

OS-7040-40MHZ Scope 699. 
MEMORY UPGRADES 

64K or 256K Upgrades(set of 9) call. 

1Mb SIMMs or Rams call. 



SOFTWARE 



ncp -not copy protected 
cp -copy protected 
ALDUS-ncp 

Pagemaker/IBM 499. 
Pagemaker/MAC 379. 
Freehand/MAC call. 
ALPHA SOFTWARE-ncp 
Advanced Keyworksl 1 75. 

Alpha/threel 232. 
AMER. SMALL BUSINESS-ncp 
Design CAD 3D 3 168. 
ANSA 

Paradox v1 1 329. 

Paradox v2 w/EMS&EEMS 424. 
ASHTON TATE-ncp 
dBaselll plus 1 1 
Rapidhte 12 

Multimate Advantagell 10 
Applause Presentation pkg 

BORLAND-ncp 

Sidekick plus 

Sidekick 1 sale! old vers 
Turbo BASIC 1 .0 
Turbo PASCAL 4 



422. 
219. 
275. 
call. 



139. 
19. 
69. 
69. 



Turbo C 1.5 69. 

Reflex 1 14 99. 

Quattro 149. 

Eureka 99. 

BRODERBUND-cp 

Print Shop 40. 

Graphics Library 1 or 2 23. 

Toy Shop 37. 

Memory Mate 2 0-ncp 45. 
COMPUSERVE 

Subscription kit 29. 

Groilers Online Encyclopedia 34. 
COMPUTER ASSOCIATES-ncp 

Supercalc 4 v1 1 339. 

Superprrjfect plus v3 339. 

CROSSTALK COMM-ncp 

Crosstalk XVI v3 61 99. 

Crosstalk MK4 v1 01 139. 

DAC SOFTWARE-ncp 

DAC Easy Light v 1.0 49. 

DAC Easy Accounting v2 69. 
DIGITAL RESEA RCH-ncp 

GEM Draw plus v2 01 185. 

GEM Desktop Publisher 270. 
EXECUTIVE SYSTEMS-ncp 

XTREE v2 45. 

XTREE Professional v1 89. 
FUNK SOFTWARE-ncp 

Sideways v3.2 42. 

InWordvIO 59. 

5th GENERATION-ncp 

Fastback Plus 99. 

FOX SOFTWARE 

Foxbase* single user 220. 

GENERIC-ncp 

Generic CADD 3 65. 
LIFETREE-ncp 

Volkswriter 3 Plus 160. 

Total WordvVO 259. 

LOTUS 

Hal 99. 

Lotus 123/Hal Bundle call. 

Manuscript 349. 

MECA-cp 

Managing your Money. Tobias 1 29. 
MICROL YTICS 

Gofer 45. 

Wordfinder 65. 

MICROPRO-ncp 

Wordstar Professional Rel 4 269. 

Wordstar 2000 Rel 3 199. 

MICRORIM-ncp 

R BASE 5000 369. 

R Base System V 469. 

MICROSOFT-ncp 

Windows 386 139. 

Windows 2 03 66. 

Quick Cv1 69. 

Quick BASIC 69. 

Wordv4 219. 

Excel v2 0/AT 319. 

NORTON-ncp 

Utilities 4 69. 

Commander 49. 

G uidesfassem C.bas. or pascal) 59. 
PAPERBACK SOFTWARE 

VP Planner sale! 49. 

VP Expert 69. 

SURPASS SOFTWARE-ncp 

Surpass v1 299. 

SYMANTEC-ncp 

Q&Av2 219. 

Q & A Write 139. 

Grand View 175. 
TRAVELING SOFTWARE 

LaplinkPlus 86. 

TURNER HALL-ncp 

SQZ' Plus 65. 

Note-it Plus(Lotus123 notes) 55. 

Cambridge Spreadsheet Anlst 75. 

4Word ( 1 23 Wordprocessmg) 65. 
XEROX 

Ventura 499. 

WORDPERFECT-ncp 

WordPerfect v5 240. 

WordPerfect Library vl 1 65. 

WordPerfect Executive 125. 

DataPerlect v2 299. 



Advanced Computer Products. Inc. 

Mail Order: P.O. Box 17329 Irvine. CA 92713 for Fast Service 
Retail: 1310 B E. Edinger. Santa Ana. CA 92705 Order by Phone! 



NEW PHONE FOR ALL USA 

800-FONE ACP 

800-366-3227 • 714-558-8813 



• $25 00 Minimum MAIL ORDER OUR PHI ICY 

• No Surcharge for VISA or Mastercard ^ 

• Volume purchasing agreements available • Orders subject to availability 

• Pricing subject to change without notice • Supply limlited on certain items 

• ACP Retail store pricing may vary Not responsible for typos 

• Limited warranties and other conditions may apply 

Call for our NEW 1988 Catalog. . . 



CIRCLE NO. 220 ON READER SERVICE CARD. 







DIVERSITY 

Diversity makes Austin, Texas a great place 
to live and work. And the idea of diversity 
seems to rub off here at CompuAdd. 
As one of the leading direct-response 
companies in the personal computer 
industry, we never stop trying to provide 
you with as many options as possible. 

You can see this philosophy reflected in the following 
pages of IBM®-compatible computer accessories, hard 
drives, and software. You'll find quality manufacturers, 
such as: Epson®, Okidata®, Panasonic®, MiniScribe®, 
Samsung' M , NEC®, Princeton®, Seagate®, AST®, Orchid 
Technology™, Video Seven rM , and many others, all at 
reasonable prices. 




And diversity doesn't end 
there. Our praised line of 
Standard Brand personal computers also represents 
an abundance of choice. On the next few pages you 
will find a range of power and price from the sizzling 
Standard-386/16™, to the affordable Standard Turbo/ 10™. 

We didn't become the third fastest growing, privately held 
company in the country overnight. For six years, our 
steadfast commitment to quality, service, and support 







las satisfied thousands of 
customers. So, take this oppor- 
tunity to browse through our collection of computer 
products. Making a purchase couldn't be easier. Use 
either the order form on page 13 or call l-800-627'1967 
to be connected with a sales professional. 

"Our goal is to provide you with the best of personal 
computer products at the lowest price y backed with the sales 
support and savings you deserve." 



Corporate Accounts: 




In Dallas/Ft Worth 


In Austin 


10478 Brockwood 


3010 W. Anderson Ln. 


DaNas, TX 75238 


Austin, TX 78757 


214-553-8181 


512-459-1609 


In San Antonio 


Toll-free Across the Nation 


6812 Fairgrounds Pkwy. 


12303-E Technology Blvd. 


San Antonio, TX 78238 


Austin, TX 78727 


512-684-8679 


800-456-3116 


International Sales: 




We welcome inquiries from dealers and companies 


outside the United States: 




Phone: 512-258-5575 


Telex: 763543 


FAX: 512-250-5760 


COMPUADD AUS 



The First and Best Computer 
Mail-Order Company — 
Established in 1982 

Welcome to CompuAdd's Fall Catalog. 

Our commitment to our customers is common knowledge. 
Whether it is finding the best deal on quality products, 
increasing our informed sales and support staff, or 
expanding our chain of retail stores, we work hard to 
maintain the high-performance level you depend upon. 

Diverse Selection. Flip through our catalog. 
It offers a taste of our diverse selection of computer 
equipment — from our nationally acclaimed Standard 
Brand computers to low-cost peripherals. You'll even 
find tremendous savings on name-brand FAX machines, 
copiers, calculators, and recorders. Don't see what you 
need in the catalog? Call and ask — we just might have it! 

Affordable Quality. Looking for savings? Turn to any 
page. You'll notice that we consistently offer our products 
at lower prices. These savings, combined with our quality 
products and superior service, assure you of the best 
value around. 

Courteous Service. Our knowledgeable sales profes- 
sionals can explain how the products work and help you 
determine which is appropriate for your application. 

And our service doesn't end there. If you should have 
any questions after the sale, just call 1-800-999-9901 for 
some friendly assistance. 

Convenient Ordering. It's as easy as dialing the 
phone. Just call 1-800-627-1967 during our hours 
of 8 a.m. - 9 p.m. CST Monday through Friday and 
9 a.m. - 5 p.m. CST on Saturday. Or if you prefer, 
there is a mail-in order form on page 13. 

No-Nonsense GUARANTEE. To ensure your satisfac- 
tion, we offer a 30-day, money-back guarantee and one- 
year limited warranty on all hardware products and a full 
year of customer support with any purchase. 



P. S.*$$Gr% Watch for our fall specials scattered throughout 
the catalog. They offer you substantial savings on tool 
kits, cleaning kits, switch boxes, gender changers, blank 
floppies, and calculators. 



Retail Stores: 




12304 Research Blvd. #1 


6003 Randolph Blvd. 


Austin, TX 


San Antonio, TX 


512-250-8594 


512-657-7765 


3010 W. Anderson Ln. 


6812 Fairgrounds Pkwy. 


Austin, TX 


San Antonio, TX 


512-459-1002 


512-684-8010 


204 E. 6th Street 


2707 Realty Dr. Ste. 108 


Austin, TX 


Carrollton, TX 


512-476-7174 


214-416-1499 


437-B McCarty 


10478 Brockwood 


San Antonio, TX 


Dallas, TX 


512-525-1163 


214-553-8440 







1 -800-627-1 967 



STARTER KITS 




Career Starter Kit™ 

Standard-Turbo 10™, PC/XT®-compatible 
computer with: 

4.77MHz and 10MHz switchable speeds 
8088 processor 
640KB RAM 
360KB floppy drive 
Floppy drive controller 
150-watt power supply 
Math coprocessor socket 
Eight expansion slots 

Choice of AT-style, 5151, or enhanced 101 -key keyboard 

Monitor - A high-resolution amber monochrome monitor with 
12" display and monographics card with parallel port. For a 
sharper image, try our EGA or VGA color video option. See chart. 

Hard Drive - Optional, See chart. 

Printer - Star Micronics NX-1000™ provides software compati- 
bility plus 12cps draft and 30cps near letter quality printing, 

multiple type styles, nine-pin print head, Epson® LX-800 and IBM 

Proprinter® emulation, dot-graphics capability, and tractor/ 

friction paper feed. 

Software - You'll appreciate Professional Zen™. This totally 
integrated software package includes Zen Word™, ZenCalc™, 
and ZenLink™ for all of your word processing, spreadsheet, and 
communications needs. MS-DOS® and GW Basic software 
complete your system. 

Accessories - 200 sheets of continuous form paper, a printer 
cable, and ten blank floppies get you started. 

63717 - $895 



Career Starter Kit Options 








Monographics 


EGA 


VGA 


No Drive 


63717 


63718 


63706 




$895 


$1295 


$1445 


20MB 


63707 


63708 


63712 




$1165 


$1565 


$1715 


40MB 


63702 


63703 


63704 




$1300 


$1690 


$1840 




Professional Starter Kit™ 

The Standard-286/10™, AT®-compatible 
computer with: 

6MHz and 1 0MHz switchable speeds 
80286 processor 

512KB RAM (expandable to 1MB on motherboard) 
1.2MB floppy drive 
Dual floppy/hard drive controller 
200-watt power supply 
Math coprocessor socket 
Eight expansion slots 
Clock/calendar with battery backup 
Choice of AT-style, 5151, or enhanced 101-key keyboard 

Monitor - A high-resolution amber monochrome monitor with 
12 M display and monographics card with parallel port. For a 
sharper image, try our EGA or VGA color video option. See chart. 

Hard Drive - 20MB hard drive fully installed. Includes free PC- 
FullBak backup software. For upgrade, see chart. 

Printer - Epson LX-800 provides software compatibility, plus 
180cps draft and 30cps NLQ printing, multiple type styles, Epson 
Character Graphics set, dot-graphics capability and tractor/friction 
paper feed. 

Software - You'll appreciate Professional Zen. This totally 
integrated software package includes ZenWord, ZenCalc, and 
ZenLink for all of your word processing, spreadsheet, and 
communications needs. MS-DOS and GW Basic software 
complete your system. 

Accessories - 200 sheets of continuous form paper, a printer 
cable, and ten blank floppies get you started. 

63725 - $1515 



Professional Starter Kit Options 






Monographics 


EGA 


VGA 


20MB 


63725 


63726 


63724 




$1515 


$1915 


$2065 


40MB 


63730 


63731 


63732 




$1640 


$2040 


$2190 


60MB 


63735 


63736 


63737 




$1700 


$2100 


$2250 
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STARTER KITS 





200-watt power supply 
Math coprocessor socket 
Eight expansion slots 
Clock/calendar with 
battery backup 
Choice of AT-style, 5151, or 
enhanced 101 -key keyboard 



12MHz Advanced Starter Kit™ 

The Standard-286/12™, AT-compatible 
computer with: 

. 6MHz and 12MHz switchable 
speeds 

• wait states 

• 80286 processor 
. 1MB RAM 
. 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 

Monitor - A high-resolution amber monochrome monitor with 
12" display and monographics card with parallel port. For a 
sharper image, try our EGA or VGA Color video option. See chart. 
Hard Drive - 20MB hard drive, fully installed. Includes PC- 
FullBak backup software. For upgrades, see chart. 
Printer - Epson LX-800 provides software compatibility, plus 
180cps draft and 30cps near letter quality printing, multiple type 
styles, Epson Character Graphics set, dot-graphics capability and 
tractor/friction paper feed. 

Software - You'll appreciate Professional Zen. This totally 
integrated software package includes ZenWord, ZenCalc, and 
ZenLink for all of your word processing, spreadsheet, and 
communications needs. MS-DOS and GW Basic software 
complete your system. 

Accessories - 200 sheets of continuous form paper, a printer 
cetote, and ten Wank floppies get you started. 

63750 - $1715 



Advanced Starter Kit Options 





Monographics 


EGA 


VGA 


20MB 


63750 


63751 


63752 




$1715 


$2115 


$2265 


40MB 


63755 


63756 


63757 




$1840 


$2240 


$2390 


60MB 


63760 


63761 


63762 




$1900 


$2300 


$2450 



Video options 



Flatscreen 

Monographics Combo 

This basic, dependable video 
package is standard equipment 
on all our starter kits. It in- 
cludes a Samsung™ monitor 
with a 12" flat screen and tilt 
swivel base for easy viewing. 
The 80-character amber display 
offers high contrast and high 
resolution. The monochrome 
graphics card provides text dis- 
play of 80 columns by 25 lines 
or graphics display of 720 
columns by 348 addressable 
dots. It includes a parallel port. 





Enhanced Graphics 
Adapter (EGA) Video 
Option Package 

Upgrade your kit with 
enhanced color graphics. The 
EGA option package includes 
an EGA monitor with industry 
standard 14" tube size (13" 
diagonal) screen. The .31mm 
dot pitch provides a high- 
resolution display. The EGA 
video card has a 256KB 
display memory and a high- 
resolution (640x350) graphics 
mode. It displays 16 out of a 
possible 64 colors at a time. 




Video Graphics Adapter 
(VGA) Video Option 
Package 

Get the most from your chosen 
computer kit with the finest 
color graphics of available 
technology. The VGA option 
package includes a color VGA 
analog monitor. The 14" screen 
displays a spectrum of colors 
and offers a .28mm dot pitch 
and 31.5KHz horizontal scan 
frequency. The VGA video card 
supports high resolution 
(800x600) graphics and displays 
16 out of a possible 256 colors 
at a time. 



Everything you need to begin 
computing immediately! 

For more information cail CompuAdd: 

1-800-627-1967 

Our convenient coast-to-coast hours are 6 a.m. - 9 p.m. CST 
Monday through Friday and 9 a.m. -5p.m. CST on Saturday. 




STANDARD BRAND 



Standard-386/1 6 



TM 



Featuring: 

• 4.77MHz, 6MHz, 8MHz, and 16MHz software- 
selectable speeds 

• 1 MB RAM expandable to 4MB (supports up 
to 10MB RAM on expansion boards) 

• Clock/calendar with battery backup 

• Five 1 6-bit expansion slots 

• Two 8-bit expansion slots 

• 2 00- watt power supply 

• 1.2MB floppy drive 

• Dual floppy/hard drive controller 

• Math coprocessor socket 
for the 80287 or 80387 

• Your choice of en- 
hanced 101 -key, 
AT-style, or 5151 
keyboard 

• 17.6 on Norton's SI 
Benchmark 4.0 test 

63250 - $2095 



The BIOS can be 
relocated into 
high speed 
RAM for 

increased system 
throughput 



Standard-286/12 

Featuring: 

• 6MHz and 1 2MHz switchable speeds. 

• wait states 

• 1MB RAM 

• Clock-calendar with battery backup 

• Six 1 6-bit expansion slots 

• Two 8-bit expansion slots 

• 200-watt power supply 

• 1.2MB floppy drive 

• Dual floppy/hard drive controller 

• Math coprocessor socket 

• Your choice of en- 
hanced 101 -key, 
AT-style, or 5151 
keyboard 

• 13.7 on Norton's SI 
Benchmark 4.0 test 

63177 - $1245 



TM 



"We found the 
Standard Brand- 
286/12 to be a fast 
and versatile AT- 
compatible. " 

Computer Buyer's Guide 
and Handbook, 
Volume V, Issue 5 
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Monitors optional. 




STANDARD BRAND 



Standard-286/1 



TM 



Featuring: 

. 6MHz and 10MHz 
switchable speeds 

. 512KB RAM expand- 
able to 1MB 

• Clock/calendar with 
battery backup 

• Six 1 6-bit expansion slots 

• Two 8-bit expansion slots 

• 200-watt power supply 
. 1.2MB floppy drive 

• Dual floppy/hard drive 
controller 



"Overall, the 
Standard-286/10 
appears to be one of 
the most attractive val- 
ues... It comes with a 
good complement of 
manuals and software 
and performs pre- 
cisely as you would 
expect. You should be 
happy with this one. " 

Alfred Poor- 
PC Magazine 



• Math coprocessor socket 

• Your choice of enhanced 1 01 -key, 
AT-style, or 51 51 keyboard 

. 9.4 on Norton's SI Benchmark 4.0 test 

63150 - $1045 



■ i 



MAGAZINE 



Editors 
Choice 

Feb 16, 1988 



Standard Turbo/10 



TM 



PC/XT®-Compatible Computer™ 

Featuring: 

. 4.77MHz and 10MHz switchable speeds 

• 8088 processor 

. 640KB RAM 

• Math coprocessor socket 

• Eight expansion slots 
. 360KB floppy drive 

• 1 50-watt power supply 

• Your choice of enhanced 1 01 -key, AT-style, or 
5151 keyboard 

63050 - $595 
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Monitors optional. 



DRIVES 




ass storage with mass appeal 
for AT® compatibles. 



Hard drives for AT compatibles include: drive, data cable, 
mounting hardware, manual, and free PC-FullBak® 
disk backup software. Hard drives above 30MB 
come with partitioning software. 





"tab* JEW MM 

m 







47451 



Maxtor 338MB full-height ESDI 
hard drive for the 286/386 with 
an access time of 16ms. Uses 
1:1 interleave and has a 10MBit 
per second data transfer rate. 
Includes dual floppy/dual hard 
drive controller. 47451 - $2575 



CDC 150MB full-height 
ESDI hard drive for the 
286/386 with an access 
time of 18ms. Uses 1:1 
interleave and has a 10MBit 
per second data transfer rate. 
Includes dual floppy/dual hard 
drive controller. 47431 - $1599 

MiniScribe® 110MB 

full-height hard drive for 
the AT with an access 
time of 28ms. Uses 
RLL encoding, 1:1 
interleave, and 
has a 7.5MBit per 
second data 

transfer rate. RLL controller 
card included. 47425 - $895 





Seagate® 80MB full-height 
hard drive for the AT with an 
access time of 28ms. 
47401 - $695 



MiniScribe 71MB full-height 
hard drive for the AT with an 
access time of 28ms. 
47400 - $649 



47204 



MiniScribe 44MB half-height 
hard drive for the AT with an 
access time of 25ms. 
47204 - $459 

Seagate 40MB half-height 
hard drive for the AT with an 
access time of 28ms. 
47207 - $439 

Seagate 20MB half-height 
hard drive for the AT with an 
access time of 65ms. 
47003 - $249 



360KB half-height floppy drive 
for the PC/XT (black). 
45304 - $99 

360KB Teac® floppy drive for 
the PC/XT (black). 
45301 - $109 

720KB half-height 3.5" floppy 
drive for the PC/XT (black). 
45205 - $109 



Floppy drives 

Floppy drives allow you to store information on 
removable and portable diskettes. 



360KB half-height floppy drive 
for the AT (grey). 
45305 - $109 

360KB Teac floppy drive for 
the AT (grey). 
45303 - $109 



720KB half-height 
3.5" floppy drive (grey) 
45204 - $115 



45351 



A 




Willi 





mm 




45303 



45204 



8 



45305 



1.2MB floppy 
drive for the AT (grey). 
45352 - $109 



1.2MB Teac floppy drive for the AT 
(grey). 45351 - $119 

1.44MB Panasonic® half-height floppy drive (grey). 

45220 - $135 

Personal System/2™ - compatible external drive installs as 
drive B and permits transfer from 360KB to 720KB format. 62554 - $269 




DRIVES • TOOLS 



PC/XT-compatible hard drives are easy on the wallet 

Hard drive kits for PC/XT compatibles include: 
drive, cables, mounting hardware, controller card, complete manual, 
and free PC-FullBak® disk backup software. 



MiniScribe 20MB half-height 
hard drive for the PC/XT with 
an access time of 65ms. 

47001 - $279 
Seagate 20MB half-height 
hard drive for the PC/XT with 
an access time of 65ms. 

47002 - $289 

MiniScribe 30MB half-height 
hard drive for the PC/XT with 
an access time of 65ms. 
47100 - $339 



Seagate 30MB half-height 
hard drive for the PC/XT with 
an access time of 65ms. 
47101 - $310 

MiniScribe 40MB half-height 
hard drive for the PC/XT with 
an access time of 61ms. 
47206 - $379 

MiniScribe 60MB half-height 
hard drive for the PC/XT with 
an access time of 61 ms. Has 
RLL encoding, 4:1 interleave, 



and 7.5MBit per 
second data 
transfer rate. 
RLL controller 
card included. 
47250 - $419 

20MB 3.5" half-height hard 
drive kit suitable for Compaq® 
portables. 47000 - $299 




47000 
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The FlashCard-20 and 
FlashCard-30 were 
PC Magazine Editor's 
Choice. February 20, 
1987. 

FlashCard-49, 49MB Seagate, 28ms. 47208 - $539 
FlashCard-30™, 30MB MiniScribe, 65ms. 47104 - $339 
FlashCard-20™, 20MB MiniScribe, 65ms. 47005 - $319 



Free PC-FullBak software with 
every hard drive purchase — 
exclusively from CompuAdd. 

1-80OS27-1967 



STRIKE it rich 

with the 
FlashCard-49!™ 

Uncover the 
FlashCard-49; you'll 
discover a mother lode of 
high-capacity, high- 
speed mass storage 
mounted on a bracket 
with controller for quick, 
trouble-free installation. 




Computer service kits 
are handy versatile kits 
that keep all the neces- 
sary tools for maintaining 
your computer right at 
your fingertips. 



Basic Tool Kit includes chip 
inserter, extractor, 3-claw hold- 
er, tweezers, four screwdrivers, 
four nutdrivers, and torque 
screwdriver in a vinyl case. 
41131 - $9.95 (Reg. $14) 
Soldering Tool Kit includes 
chip inserter, extractor, anti- 
static wrist strap, coiled ground 
cord, soldering iron, desolder- 



ing tool, solder tools, pliers, 
and clippers in a vinyl case. 
41132 - $35 

Advanced Tool Kit includes 
chip inserter, chip and square 
chip extractors, anti-static wrist 
strap, multiple screwdriver with 
six extensions, two nutdrivers, 
and two torque screwdrivers in 
a vinyl case. 41133 - $39 



Troubleshooting Tool Kit 

includes chip inserter, chip and 
square chip extractors, anti- 
static wrist strap, multiple 
screwdriver with six extensions, 
two nutdrivers, two torque 
screwdrivers, a logic probe, a 
logic pulser, and a 3-piece 
tweezer set in a vinyl case. 
41134 - $89 
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VIDEO 



Video combos 





Flatscreen 
Monographics Combo 

Includes Samsung 12" flat 
screen monitor with tilt and 
swivel base, and monograph- 
ics video card. 51700 - $139 





Color Graphics Adapter 
(CGA) Combo 

Includes 12" color monitor and 
color card. 51701 - $289 



Enhanced Graphics 
Adapter (EGA) Combo 

Includes a 14" industry- 
f tube with 13" 

dia^ cGA monitor and 
.-GA-350 card. 
51702 - $489 



Monochrome =z===s= 

Amber and black-and-white 
perfect start-up video 
for comfortable 
viewing and low 
price. 



Color 



IBM-compatible color monitor 

with 12" screen. 
51100 - $239 



Samsung 12" monitor, curved 
screen amber monochrome 
monitor. 51000 - $89 




Samsung™ 12" monitor, flat 
screen amber monochrome 
with high-contrast, non-glare 
screen, high resolution, 80 or 
40 character display, and tilt/ 
swivel base. 
51001 - $95 

Hercules™ Monochrome 
Graphics Card Plus, mono- 
chrome display with high- 
resolution graphics (up to 
720x348) and text display. 
Includes parallel port. 
48350 - $179 




51000 



HERCULES 



Amdek® 41 0W monitor, black 
and white display with 12" flat 
screen. 51006 - $159 












Plus 



48350 



Monographics card is a high- 
resolution monochrome 
graphics (up to 720x348) card. 
Includes parallel port. 
48301 - $53 



51101 

Princeton® HX-12+ color 
monitor with .28mm dot pitch, 
77x200 line resolution, and 
18MHz bandwidth. 
51101 - $349 



Hercules Color Graphics card 

has color graphics and printer 
port for the AT/PC on a space- 
saving half-size card. 
48351 - $149 

Color graphics card is a high- 
resolution color graphics 
adapter that operates in both 
color and composite mode. 
Includes a parallel port. 
48302 - $53 

48302 



EGA 

EGA... the standard 
for high-resolution 
color. 

IBM-compatible 14" EGA 
monitor offers the best value in 
an enhanced color monitor. Its 
industry standard 14" tube with 
13" (diagonal) screen offers 
.31mm dot pitch and high 
resolution. 

51201 - $349 

NEC Multisync® II adjusts to 
any horizontal synchronization 
frequency between 15.5KHz 
and 31.7KHZ. Itsupports TTL 
and analog inputs and resolu- 
tions of up to 800x675. The 14" 
display has a 30MHz band- 
width and .31mm dot pitch. 

51202 - $679 

Video-7 Vega Deluxe™ EGA 
card supports EGA, CGA, and 
monographics displays. 
Capable of high resolution up 
to 640x380 (752x410 with NEC 
MultiSync II or other compat- 
ible monitors). 

48376 - $229 48376 



51006 



CompuAdd - your source for 

computers, peripherals, 
software, and office products 

1-800-627-1967 




48301 
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VIDEO 



Upgrade your system with our quality video combos in monographics, 

color, or enhanced graphics. 





Ultimate EGA Combo 

Includes the NEC Multisync II 
monitor and a Video-7 Vega 
Deluxe EGA card. 
51703 - $869 



VGA Combo 

Includes 14" analog color 
monitor and a Standard Brand 
VGA card. 
51704 - $689 




Zenith VGA Combo 

Includes Zenith 14" analog flat- 
screen color monitor with tilt 
and swivel base and a Paradise 
VGA card. 
51705 - $989 



Paradise EGA-480 is an IBM/ 
EGA-compatible card with 
256KB display memory, and 
16/64 color. The EGA-480 
automatically configures itself 
to a resolution of 640x350 or 
640x480, depending on your 
monitor. 48304 - $199 

EG A-350 card is IBM-EGA 
compatible 256KB display 
memory, with high-resolution 
(640x350) graphics mode. 
Displays 64 colors, 1 6 at a 
time. It supports EGA, CGA, 
and monochrome displays. 
48303 - $159 



VGA ^== 
Enhance your exist- 
ing system with any 
of these fine VGA 
monitors and cards 
for spectacular color 
and clarity. 



Zenith 14" Color VGA flat 
screen monitor with tilt and 
swivel base provides sharp, 
clear images and high resolu- 
tions of up to 720x348. Displays 
all graphics modes at 31.5KHz 
horizontal scan frequency, with 
25MHz bandwidth and .31mm 
dot pitch. Uses flat tension 
mask technology for remark- 
able chroma, intensity, and 
hue. 51075 - $759 
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48303 

Standard Brand EGA-480 
card is an IBM/EGA-compat- 
ible card with 256KB display 
memory, 16/64 color capabil- 
ity, and auto-configuration. 
48306 - $179 



CompuAdd - the third 
fastest growing privately held 
company in America. 
Inc Magazine, Dec. 1987 

1-800-627-1967 




Color VGA 14" analog monitor 

displays a spectrum of colors 
as infinite as your imagination. 
The 14" display has a .28mm 
dot pitch and 31.5KHz 
horizontal scan frequency. 
51076 - $515 



Standard Brand VGA card 

enhances your monitor with 
high-resolution (800x600) 
graphics, 16/256K color capa- 
bility, and IBM VGA, CGA, and 
Hercules Monochrome 
graphics. 
48331 - $220 

Paradise VGA Plus™ card 

provides increased perform- 
ance for your IBM VGA and 
PS/2 compatibles, attains 
high-resolution (800x600) 
graphics, displays 256K colors, 
16 at a time, and supports IBM 
VGA, CGA, and Hercules™ 
Monochrome Graphics. 
48330 - $289 



Video-7® Vega VGA card, 

compatible with all existing 
IBM graphic/text standards, 
has resolutions of 640x480 and 
800x600 with 16/64 color 
capability. Used with an analog 
monitor, it has 640x480 
resolution with 16/262,144 
color capability or 320x200 
with 256/262,144. Supports 
popular software packages. 
48377 - $299 



CARDS 



/A 



W 



48900 



48701 



48710 



Options 

Second Serial Port Option for the AT I/O, XT I/O, or AT MFC cards. 48900 - $15 
AST Advantage! Game Port Option for the AST Advantage! 48951 - $35 
AT-MFC Memory Piggyback with 0KB is expandable to 1.5MB RAM. 48901 - $25 
AST Advantage! Serial Port Option for the AST Advantage! 48950 - $35 



Multifunction cards 

Multifunction cards provide a variety of 
options including additional random-access 
memory (RAM), ports, and real-time 
clock/calendars, to increase your system's 

speed and flexibility. 

364KB Multifunction card for your PC/XT with 
384KB RAM, parallel port, serial port, game port, 
clock/calendar with battery backup, and utility 
software. 48710 - $199 

AT-Multifunction card with 0KB is expand- 
able to 1 .5MB and supports either 64KB 
or 256KB chips. Includes serial and 
parallel ports. 48701 - $110 

AST Advantage!™ for ATs with 128KB 
RAM (expandable to 1.5MB). Includes 
serial and parallel ports. 
48752 - $228 




AST SixPakPlus® for PCs with 384KB 
RAM, serial port, parallel port, clock/ 
calendar with battery backup, and util- 
ity software. 48760 - $259 



Memory cards 

Extra memory allows you to run more power- 
ful applications and may increase the 
operational speed of a program. 

Mem-576 short card for the PC/XT supports either 64KB or 256KB 
chips. It comes with 0KB and is expandable up to 192, 384, or 
576KB. 48100 - $35 

XT EMS Card (Expansion-Memory-Specification) for the PC/XT, 
with 0KB expands to 2MB and is compatible with the Lotus/Intel/ 
Microsoft specification. Includes virtual RAM disk and print- 
spooler software. 48101 - $99 

EMS Card for the AT is compatible with the Lotus/lntel/Microsoft 
specification and has 0KB expandable to 2MB. Includes virtual 
RAM disk and print-spooler software. 48102 - $119 



Accelerators 



Increase your PC's 
processing speed to 
turbo speeds (higher 
than 4. 77 MHz) with an accelerator card. 

Charge Card 286™ makes your PC/XT run 6.6 times faster. 
48602 - $259 



48602 



48601 



TinyTurbo286 




Orchid TinyTurbo 286™ board gives your PC/XT the power of an 
AT. 48601 - $279 





48000 



Input/output 
cards 

Add a serial or 
parallel port to your 
system with an 
economical I/O 
card. 



I/O Card for AT compatibles with serial port and parallel port 

48000 - $59 

I/O Card for PC compatibles with serial port, parallel port, game 
port, and clock/calendar with battery backup. 

48001 - $65 



Math coprocessors 

Math coprocessors speed up 
your calculations. 



8087-3 Math coprocessor 
(5MHz). 

50200 - $129 

8087-2 Math coprocessor 
(8MHz). 

50201 - $159 

80287-6 Math coprocessor 
(6MHz). 

50250 - $199 

80287-8 Math coprocessor 
(8MHz). 

50251 - $269 




80287-10 Math coprocessor 
(10MHz). 
50252 - $329 
80387-16 Math coprocessor 
(16MHz). 
50275 - $525 
80387-20 Math coprocessor 
(20MHz). 
50277 - $779 



ORDER FORM 



BILLING ADDRESS 



SHIPPING ADDRESS (If different from billing address) 



PHONE NUMBER 



DATE 



PHONE NUMBER 



DATE 



FIRST NAME 



LAST NAME 



FIRST NAME 



LAST NAME 



COMPANY NAME IF APPLICABLE 



COMPANY NAME IF APPLICABLE 



STREET ADDRESS (No P.O. Box Please) 



APT/BLDG/SUITE 



STREET ADDRESS (No P.O. Box Please) 



APT/BLDG/SUITE 



CITY 



STATE 



ZIP CODE 



CITY 



STATE 



ZIP CODE 



QUANTITY 



PRODUCT 
NUMBER 



PAGE 
NUMBER 



DESCRIPTION 



UNIT PRICE 



SUBTOTAL 



METHOD OF PAYMENT 

□ VISA □ American Express 

□ MasterCard □ Money Order 

□ Cashiers' Check/COD 

□ Personal Check (allow 1 days for 
processing) 

Exp. Date 



FOR PROMPT 
PROCESSING 

of your order, please 
enter your key code 
number from back cover 
of catalog. 



Acount Number 



Bank Name on Card 
Signature 



SUBTOTAL 



SALES TAX (Texas Residents Add 8% 
Sales Tax). 



SHIPPING - Please add 2% of your order 
to cover shipping and handling costs 
(minimum $2). For FPO/APO addresses 
add 5% ($5 minimum). 
Alaska and Hawaii residents and those 
outside the U.S., call for details. 



TOTAL 



PHONE ORDERS 

Fill out the order form to plan your 
purchases, then call the number below 
between 8 a.m. - 9 p.m. Monday-Friday or 
9 a.m. - 5 p.m. Saturday, CST. 

MAIL-IN ORDERS 

Complete the order form and mail it to 
CompuAdd, P.O. Box 200777, Austin, 
Texas 78720-0777. Be sure to include 
your name, address and method of 
payment. COD orders ($50 minimum) 
must be paid for with a money order or 
cash. 

PURCHASE ORDERS 

We accept purchase orders on a Net 
Terms basis with approved credit and 
minimum initial purchases of $500. When 
filling out your purchase order, be sure to 
include the product part numbers, the key 
code number from the back of the 
catalog, and our invoice number (if you 
phoned in the order). Confirmation copies 
of phoned in purchase orders are not 
necessary. 



SHIPPING INFORMATION 

Please add 2% of your order to cover 
shipping and handling costs (minimum 
$2). For FPO/APO addresses add 5% 
(minimum $5). Alaska, Hawaii, and those 
residents outside the U.S., call for details. 
Next-day or second-day UPS is also 
available - call for details and prices. 

Check your order carefully. Claims for 
incomplete orders must be submitted 
within ten days. If there is a question 
about your order, contact us immediately. 
If your order has been damaged in 
transit, contact the nearest UPS office 
within ten days and file a claim. Keep the 
original shipping carton for UPS 1 
inspection. The carrier is responsible for 
damage incurred during shipment. 

WARRANTY INFORMATION 

CompuAdd provides a limited one-year 
warranty on most of the products it sells. 
For specific warranty information, please 
ask our sales people or write to the 
address above. 



CUSTOMER SUPPORT 

CompuAdd backs every purchase with 
a full year of technical assistance. Just 
call 1-800-999-9901 between 8 a.m. - 
7 p.m. Monday-Friday CST, and one of 
our customer support staff will be happy 
to help you. 

RETURNS 

CompuAdd offers a 30-day money- 
back guarantee on hardware products 
(software is non-refundable). We will 
refund the purchase price of the product 
(Does not include shipping and 
handling). All items must be shipped 
insurance and freight prepaid, and ac- 
companied by a return merchandise au- 
thorization (RMA) number. All items must 
be in original, like-new condition, 
including all packaging material and 
documentation. We will not accept 
returns sent COD. 



CompuRdcJ 

Personal Computer Products" ; 



SHARE the Savings! 

Send a friend the CompuAdd 
Catalog. 



Name 



Address 



City 



State 



Zip Code 

L_ 



Outside the United States 
1-512-258-5575 



FOR FAST DELIVERY, CALL: 

INSIDE THE UNITED STATES 

1-800-627-1967 



Corporate Accounts 
1-800-456-3116 



ACCESSORIES 




41654 



Copy holders 

Copy holder with stand, 
9.5x11". 41650 - $9 
Copy holder with adjustable 
arm, 9.5x11". 
41651 - $9 (reg. $14) 
Copy holder with stand, 
19x12". 41653 - $19 
Copy holder with adjustable 
arm, 19x12". 41654 - $25 
Copy holder with stand, 
9.5x11". 41655 -$12 



41651 





Floppy 
storage 



41650 



Monitor stands 

12" Tilt/swivel monitor stand. 
11"x10". 41565 -$15 
14" Tilt/swivel monitor stand. 
14" x 12.75". 41566 - $19 

System stands 

Plastic vertical system stand. 

41555 - $15 
Metal vertical 

system stand. 

41556 - $19 




Cases for 5.25" floppies. 
Holds 10. 41576 - $3 
Holds 6. 41577 - $2 
Case for 3.5" floppies. 

Holds 10. 41575 - $3 

Portable carry-case with 
handle for 5.25" floppies. 

Holds 120, with lock. 
41617 - $29 

File boxes for 5.25" floppies. 

Holds 50, without lock. 
41610 - $8 
Holds 100, with lock. 

41615 - $8 
Holds 120, with lock. 

41616 - $9 

File boxes for 3.5" floppies. 

Holds 40, without lock. 

41598 - $7 
Holds 80, with lock. 

41599 - $10 



Teak Office accessories— Personalize your Blank floppies 

office with these handsome Packed in boxes of 10 

accessories. 





SPECIAL! 



41611 



Teak turntable monitor base 

provides easy viewing. 15.75" x 
13.25". 41567 -$29 
Teak disk file for 50, 5.25" 
diskettes. 41611 - $25 
Teak disk file for 45, 3.5" 
diskettes. 
41600 - $19 



47567 





4gk 

Ovfihc'Liil 

Transparency 
Kit 








#- - t • * 









5.25" Floppies 

360KB DS/DD. 
57000 - $4.99 (Reg. $7) 
360KB Maxell® DS/DD. 
57004 - $9 

360KB Verbatim® DS/DD. 
57002 - $10 
1.2MB DS/HD. 

57200 - $10.99 (Reg. $12) 
1.2MB Maxell DS/HD. 
57202 - $18 

1.2MB Verbatim DS/HD. 

57201 - $17 

3.5" Floppies 

720KB Sony® DS/DD. 
57401 - $19 
1.44MB Sony DS/HD. 
57440 - $55 




Hewlett-Packard accessories 




Transparency Kit for HP plotter, includes 
film and pens. 37600 - $64 



Transparency pens 
Five colors, .3mm. 

37550 - $6.50 
Five colors, .6mm. 

37551 - $6.50 

Fiber tip pens 
4 colors, .3mm. 

37500 - $6.50 
4 colors, .7mm. 

37501 - $6.50 
6 colors, .3mm. 

37510 - $6.50 
6 colors, .7mm. 

37511 - $6.50 



35500 - $5 

35501 - $9 



Plotter paper 
Size A, 50 sheets. 
Size B, 50 sheets. 

PaintJet paper 
35510 - $15.50 



Transparency film for the 
ColorPro Plotter 
Size A film. 37605 - $45 
Size B film. 37606 - $45 
PaintJet film. 37607 - $55 




Hewlett-Packard offers a variety of soft fonts and font cartridges 
that enhance your printed documents. Call CompuAdd for more 

information. 1S00-627-1967 
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ELECTRONICS 



Electronic 
supplies 




UJ 



n 



in. 



Printer 




39401 



Computer 




/ 




RS232 

NULL MODEM 



40002 



Switchbox 



c5~5cbi 



Computers 





Null modems 

Null modems are used for 
in-line connection of like 
devices. 

Male to male. 40035 - $5 
Male to female. 40036 - $5 
Female to female. 40037 - $5 



Converters 

For communication 
between different 
interfaces, use a 
converter. 

DB9F to DB25M. 39402 
Parallel to serial. 39401 
Serial to parallel. 39400 



$9 

$45 

$45 



Jumper boxes 

Jumper boxes custom 
design in-line adapters 
for non-standard ports. 

Male to female. 40000 - $6 
Male to male. 40001 - $6 
Female to female. 39999 - $7 



Gender changers 

Connect cables with the 
same type of connector 
ends. 

Male to male (DB25). 

40020 - $2.99 (Reg. $6) 
Female to female (DB25). 

40021 - $6 

Testers 

Mini-Tester (M-F) tests for 
faulty RS-232 interfaces. 
40002 - $9 




Manual switch 
boxes 

Multiple users can share 
peripherals or a single 
user can use many peri- 
pherals with the flip of a 
switch. Numbers in 
parentheses reflect 
computers/peripherals. 



25-Pin (serial or parallel): 

39506 X switch box (2/2). $35 
39500 AB switch box (2/1). $10 (Reg. $25) 
39502 ABC switch box (3/1). $30 
39504 ABCD switch box (4/1). $33 



SPECIAL! 




Also available with 
Centronics 36-pin 
connectors. 




38900 64KB buffer (1/1). $80 

38901 64KB buffer (2/1). $99 



Buffers 

Increase productiv- 
ity by printing and 
computing at the 
same time. All 
buffers connect 
with Centronics 
parallel interfaces. 
Numbers in paren- 
theses indicate 
computers/ 
peripherals. 



CornpuAdd, a standard for mail-order excellence since 1982. 

Call 1-80&G27-1967 



Automatic switch 
boxes 

These devices automati- 
cally queue print jobs. 
Available with DB25F 
connectors. Numbers in 
parentheses reflect 
computers/peripherals. 




38952 Serial auto switch box (4/1). $75 

38953 Serial auto switch box (8/1). $99 

38950 Parallel auto switch box (4/1). $80 

38951 Parallel auto switch box (8/1). $99 



40504 





Surge suppressors 

Surges of power can cause serious damage 
to your computer and 
erase valuable data. 



* 




RS-232 (M-F) surge protector 
for serial ports. 40005 - $6 
6-outlet basic surge protector 
with circuit breaker. 
40502 - $12 

6-outlet full surge protector 
with surge indicator light. 
2 40503 - $15 
6-outlet full surge protector 
with light and noise filter. 
40504 - $16 



6-outlet full protector 
with light and noise 
filter and EMI-RFI filtra- 
tion. 40505 - $20 
Curtis Emerald®, 6 
outlets, 6' cable, circuit 
breaker, and warranty. 

40529 - $37 
Curtis Ruby®, 6 
outlets, EMI-RFI fil- 
tered, 6' cable, circuit 
breaker, and warranty. 

40530 - $55 
Curtis Ruby Plus®, 
includes modem 




4-outlet protector with light 
and noise filter and EMI-RFI fil- protection, 
tration. 40506 - $18 40531 - $65 



PRINTERS 



Dot-matrix printers 
Epson® 

Model LX-600 provides draft 
(180cps) or near letter quality 
printing (30cps), mutiple type 
styles, Epson Character 
Graphics set, and dot-graphics 
capability. Automatic single 
sheet load and pull tractor 
feed. Parallel interface. (80 
columns). 56301 - $205 
The FX series 9-pin, dot-matrix 
printers. Prints 264cps in draft 
mode and 54cps in near letter 
quality. Automatic sheet load 
and friction/pull tractor feed. 
Parallel interface. 
Model FX-850 (80 columns). 

56312 - $375 

Model FX-1050 (136 columns). 

56313 - $549 

The EX-800 Prints 300cps in 
draft mode and 60cps in near 
letter quality mode. Automatic 
sheet load and bidirectional 
push tractor feed. Parallel/ 
serial interface. (80 columns). 
56320 - $476 



The LQ series features a 24- 
pin print head that produces 
letter quality printing. The LQ- 
500 printer prints 180cps in 
draft mode and 60c ps in letter 
quality mode. The LQ-2500 
printer prints 324cps in draft 
mode and 108cps in letter 
quality mode. Both include an 
8KB buffer, pull tractor feed, 
and a Centronics®-compat- 
ible, 8-bit parallel interface. The 
LQ-850 and LQ-1050 printers 
print 264cps in draft mode and 
88cps in letter quality mode. 
Each includes 64KB buffer, 
push tractor feed, and serial 
and parallel interfaces. 
Model LQ-500 (80 columns). 
56335 - $365 

Model LQ-850 (80 columns). 
56334 - $576 

Model LQ-1050 (132 columns). 
56333 - $699 

Model LQ-2500 (132 columns). 
56331 - $923 



Okidata® 

The Microline® 190 series 

uses either an adjustable pin 
feed (192 Plus) or adjustable 
tractor feed (193 Plus). Prints 
up to 200c ps in draft mode and 
40cps in near letter quality 
mode. Parallel interface. 

192 Plus (80 columns). 

56350 - $329 

193 Plus (132 columns). 

56351 - $479 

The Microline 292/293 series 

reproduces graphics, spread- 
sheets, and text files using a 
dual 9-pin print head and a 
special Lotus®-compatible 




driver. They print 240cps in 
draft mode and 100cps in near 
letter quality mode. Parallel 
interface kit included. 
292e Microline (80 columns). 

56356 - $459 

293e Microline (132 columns). 

56357 - $599 






The wide-carriage Microline 

294 is faster and more versatile 
than many other comparably 
priced printers. Prints in draft 
mode at 400c ps and near letter 
quality at 100cps. Its pinless 
platen and forms tractor feed 
handles sheets up to 16" wide. 
Parallel port. (132 columns). 
56358 - $649 



CompuAdd - The price/ 
performance leader! 

1-800-627-1967 



Panasonic® 




Editors 

: Choice 
Nov. 10, 1987 

Model 1080i is a 10" printer operating at 120cps in draft mode 
and 24cps in near letter quality mode. It features proportional 
spacing, print mode selector, and high-resolution graphics. 
Adjustable rear tractor feed and friction feed. Parallel interface 
(80 columns). 56370 - $179 

Model 10911 prints at 160cps in draft mode and 32cps in near 
letter quality. This 10" printer, offers all the features of the 1080i 
with increased speed. Adjustable rear tractor feed and friction 
feed. Parallel interface. (80 columns). 56371 - $219 
Model 1092i prints at 240cps in draft mode and 48cps in near 
letter quality mode with proportional spacing, high-resolution, 
dot-addressable graphics, and downloadable characters. 
Adjustable push tractor feed and friction feed. Parallel interface 
(80 columns). 56372 - $349 

Model 1592 is a high performance printer that prints at 180cps in 
draft mode and 38cps in near letter quality mode. Adjustable rear 
tractor feed and friction feed. Parallel interface. (132 columns) 
56373 - $449 

Model 1595 prints at 240cps in draft mode and 51cps in near letter quality mode. Adjustable rear tractor feed and friction feed Parallel 
and serial interface. (132 columns). 56374 - $479 



PRINTER SUPPLIES • MODEMS 



Printer 
stands 



Organize printer 
paper and create 
more workspace 
with a durable printer 
stand. 

Roll N Fold stand for 80- 
column printer keeps paper 
neat and out of the way. Fits 
printers up to 16" x 15". 
38755 - $29 




Printer ribbons 

For Epson models 

FX-1050. 37902 - $6 
FX-850/LX-800. 37901 - $6 
EX-800. 37930 - $12 
LQ-850. 37915 - $8 
LQ-1050. 37916 - $10 
For Okidata models 
192/193. 37955 - $10 
292e. 37956 - $10 
293e/294. 37957 - $13 



For Panasonic models 

1080i, 1091i, 1092i, 1592, 1595. 
37976 - $12 
For Star model 
NX-1 000. 38066 - $6 

Tractor feeds 

For Okidata models 

192. 37850 - $49 
292e. 37851 - $46 
For Panasonic Model 

1595. 37875 - $109 



\ 38796 

Printer muffler for 80-column 
printer (19" x 16" x 6"). 
38795 - $48 



Roll 'N' Fold stand for 132- 
column printer. 20.875" x 15. 
38756 - $35 
Universal printer stand is 
made of heavy duty plastic and 
holds any size printer (without 
tray). (12" -> 19.75") x 12". 
38760 - $9 

Multifunction printer stand for 
80-column printer with under- 
printer drawer (plastic). 
38765 - $19 

No Frills plastic stand for 80- 
column printer. 12.75" x 11.75" 
x 5.5". 38748 - $12 
No Frills metal stand for 132- 
column printer 21.25" x 13" x 
5.5" (drawer is 14.875" wide). 
38749 - $26 




Printer mufflers 

Kensington® mufflers 
control noise 
] making your printer 
a more pleasant 
co-worker. 

Printer muffler for 132-column 
printer (26" x 16.25" x 8.5"). 
38796 - $62 



Modems 



Modems allow your 
computer to communi- 
cate with other 
computers over 
telephone lines. 
The greater the baud 
rate, the more quickly 
your data is transmitted, 

Internal modems 

1200 baud 1/2 card internal 
modem with software. 
49500 - $69 

2400 baud internal modem 
with software. 

49553 - $139 

Everex Evercom™ 1200 baud 

1/2 card internal modem with 
software. 
49502 - $99 

Everex Evercom 2400 baud 1/2 

card internal modem with software. 
49551 - $149 

Everex Evercom II 24™ 2400 
baud internal modem designed for 
the Micro Channel™ architecture of 
the Personal System/2™. Includes 
communications software. 

49554 - $179 




Hayes Smartmodem™ 1200B 

1200 baud 1/2 card internal 
modem with Smartcom II 
software. 
49526 - $299 
Hayes 2400B 2400 baud 
internal modem. 
49552 - $449 
Zenith 1200 baud internal 
modem. 
'805 - $209 
ith 2400 baud internal 
odem for Zenith 181 and 
83 models. 
62806 - $472 



62805 



External modems 

External modems require 
a serial port and cable. 

k 1200 baud external modem. 
J9525 - $89 

2400 baud external 
modem. 
49557 - $159 
Everex 2400 baud external 
modem. 

49575 - $229 
Hayes Smartmodem 1200 
baud external modem. 
49501 - $319 
Hayes 2400 baud external 
modem. 

49576 - $469 



KEYBOARDS • MOUSE • COVERS • CLEANERS 



Keyboards — Your choice with any 
Standard Brand computer purchase. 




AT-Style 5060 keyboard has 84 keys and enlarged ENTER and 

SHIFT keys for easy operation. 55100 - $69 

Enhanced 101 -key keyboard for AT or PC/XT compatibles with 

101 keys including 12 function keys. 55150 - $69 

5151 keyboard for the IBM AT, PC/XT, and compatibles. Includes 

separate numeric and cursor key pads. 55135 - $69 



Keyboard drawers 

Undercarriage keyboard 
drawer attaches easily under 
desktop or shelf. Inside 
dimensions are 22.4" x 10.1" x 
3.6". 41753 - $25 

Keyboard drawer for out-of- 
the-way storage under CPU or 
monitor. 41750 - $35 




Cleaners — Clean up your computer's act. A clean 
system means better protection and performance. 



Head cleaning kit for 5.25" 
disk drive. 

41001 - $9.39 (Reg. $12) 
Head cleaning kit for 3.5" disk 
drive. 41000 - $15 
Compuduster, compressed 
gas and valve assembly for 
cleaning. 41010 - $24 
Mini Vacuum helps remove the 
dust that accumulates on your 
keyboard. 41025 - $9 
Screen cleaning kit. 
41020 - $16 

Standard Brand cleaning kit. 

Includes keyboard, screen, and 
5.25" drive cleaner. 
41016 - $16 





41026 



Microcomputer cleaning kit 

for complete cleaning 
including 5.25" floppy drives 
and screen. 41015 - $25 
Data-Vac® is a lightweight 
vacuum/blower (three pounds) 
equipped with a 19" flexible 
hose, a shoulder strap, and 
three attachments for intricate 
cleaning of your system. 
Five vacuum bags 
included. 
41026 - $49 
Data-Vac Replace- 
ment Bags (5). 
41035 - $4.99 



Pointing devices 




55050 




The Mouse ^ 

Essential for desktop publishing, the mouse 
can also be used in many programs for easy 
cursor movement. 



Logitech® HiREZ mouse 

provides 320 dots per inch. This 
three-buttoned mouse uses 
62% less desk space. Bus 
interface. 55048 - $109 
Logitech serial mouse is a pro- 
grammable mouse with three 
buttons. Includes software and 
manual. PC Magazine 
Editor's Choice 
(Jan. 27, 1987). 
Serial port interface 
required. 
55050 - $79 
Logitech bus mouse 
is a three-button optical mouse 
that offers high resolution (200 
dpi) and maximum compatibil- 
ity with most software. Includes 
bus interface card. 
55049 - $89 

Microsoft® bus mouse is a 

mechanical mouse with bus 
interface. 55051 - $119 




55052 



Standard Brand™ mouse is a 

three button optical/mechani- 
cal mouse that features Dr. 
HALO III paint software for 
presentation-quality graphics. 
Supports MGA, CGA, EGA, 
and VGA. 55052 - $55 



Editor's 
Choice 



Joysticks 




Standard Brand joystick. 
55000 - $19.95 

Mach III joystick. 55001 - $35 



Covers — Protect your computer when it is not in 

use with these attractive 



41753 . 

>an 4 ^^Jt 



SPECIAL! 



41775 






41726 



Disk drive cover for PC/XT. 

Black rigid plastic. 12.25" x 
3.625 H . 

41695 - $5 

Disk drive cover for AT. Tan 

rigid plastic. 6 M x 4.75". 

41696 - $5 



and handy covers. 



Dust cover for PC/XT. Clear 
plastic. 37" x 18". 

41775 - $3.49 (Reg. $6) 

Dust cover for AT. Clear plastic. 
37" x 18". 

41776 - $3.49 (Reg. $6) 

Keyboard cover for PC/XT or 

AT. Rigid smoke-tinted plastic. 
16.5" x 4.75" x .75" (inside di- 
mensions). 

41725 - $3.99 (Reg. $6) 

Keyboard cover for 5151 or 
enhanced 101 -key keyboard. 

Rigid smoke-tinted plastic. 
18" x 5.875" x .75" (inside di- 
mensions). 

41726 - $3.99 (Reg. $6) 



CompuAdd - your single supplier for computers, peripherals, 
software, and office products! 

1-80O627-1967 



Cables — CompuAdd offers a complete line of parallel, serial, and extension cables for your computer. 
Call 1 -800-627- 1967 for one of our helpful representatives. 



SOFTWARE 



) 




Word processing 

Gra matik II™ by Reference 
Software polishes your docu- 
ments while it improves your 
writing skills. (128KB RAM/MS- 
DOS 2.0). 60033 - $45 Q) 

PFS: Professional Write by 

Software Publishing is perfect 
for the professional who wants 
polished reports in minutes. 
(320KB RAM/MS-DOS 2.0 or 



384KB RAM/MS-DOS 3.2). 
60020 - $115 UQ) 



Limited time special! 
n 5.0 



WordPerfect® by WordPerfect 
Corporation offers you a power- 
ful word processor. (256KB 
RAM/MS-DOS 2.0). 
60015 - $219 
(3.5" 60016 - $219)© 




Graphics 

AutoDimensioning™ by 

Generic Software, the productiv- 
ity module for use with Generic 
CADD, helps you with dimen- 
sioning. (384KB RAM/MS-DOS 
2.0). 59830 - $25 □OH it 

FormTool by Bloc Development 
Corporation ends typesetting 
costs for new and revised forms 
by creating custom forms. 
(256KB RAM). 59831 - $54 

OH® 



Generic CADD™ by Generic 
Software assists you with 
technical and design drafting. 
Merges with text files. (384KB 
RAM/MS-DOS 2.0). 
59825 - $50 OH it 0) 

PC Paint Plus by Mouse 
Systems easily merges graphs 
from other programs to 
enhance presentations. (256KB 
RAM/MS-DOS). 59800 - $53 



( ) RAM/DOS required. 


(O Supports 


MGA. 


H Supports VGA. 


| 3.5 floppies Included. 


["•"I Supports 


CGA. 


RAM resident. 


I I 3.5 floppies available. 


if Supports 


EGA. 


Q) Not copy-protected. 




Desktop publishing 

Certificate Maker™ by 

Springboard lets you choose 
from over 200 styles and 24 
borders to create a variety of 
certificates. (256KB RAM/MS- 
DOS 2.1). 61040 - $21 H 

PFS: First Publisher by Soft- 
ware Publishing makes desktop 
publishing affordable. (512KB 
RAM/MS-DOS 2.0). 

59416 - $73 OH it 

PFS: First Publisher Art 
Gallery by Software Publishing 
adds a collection of popular clip 
art to your PFS: First Publisher. 

59417 - $75 

FONTASY® by Prosoft features 
graphics, 28 type styles, propor- 
tional spacing, and reversal 
capability. (512KB RAM for 9-pin 
printers (640KB RAM for 24-pin 
printers) and MS-DOS 2.0)). 
59420 - $35 

NewsMaster II™ by Unison 
World combines text and 
graphics for results. (512KB 
RAM/MS-DOS 2.1). 
59427 - $50 OH it 

The Newsroom® by Spring- 
board makes you editor-in-chief. 
With five type styles, automatic 
text layout, graphics, clip-art, and 
modem support. (256KB RAM/ 
MS-DOS 2.0-3.0). 59425 - $35 

H 

The Newsroom Pro™ by 

Springboard includes more 
graphics, text/graphics manipula- 
tions — more everything! (512KB 
RAM/MS-DOS 2.0). 
59426 - $42 0® 

PrintMaster Plus™ by Unison 
World creates custom fliers, 
banners, calendars, and 
stationery. (256KB RAM/MS- 
DOS 2.0). 61015 - $30 



The Print Shop® by Broder- 
bund effectively catches your 
audience's attention with eye- 
catching material. The Print Shop 
helps you enliven your printed 
word with riveting design and 
graphics. In just minutes, you can 
have professional-looking results 
— everything from banners to 
bulletins. Your work will never 
look boring again - not with 12 
type fonts, 16 border designs, 
20 background patterns, and 120 
graphics from which to choose! 
(128KB RAM/MS-DOS 2.0). 
61050 - $32 (Reg. $38) 

The Print Shop Compan- 
ion™ by Broderbund gives your 
Print Shop program a flexible clip 
art collection. (128KB RAM/MS- 
DOS 2.0-3.0). 59806 - $28 




PrintPower™ by Hi Tech 
Expressions is the quick and easy 
way to express yourself. Create 
customized signs or stationery 
with the six type faces and 40 
borders. Should words fail, 
choose from 60 high-resolution 
graphics to get your point across! 
(256KB RAM). 

59407 - $7.49 (reg. $8) H 
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SOFTWARE 



dBASE III PLUS 




Database management 

dBASE III PLUS™ by 

Ashton-Tate includes fully- 
relational database, built-in 
networking system, and 
management system. (256KB 
RAM/MS-DOS 2.0). 
60600 - $409 

Q&A™ by Symantec gives you 
a powerful database that is easy 
to set up, a report generator 
that offers advanced options, 
and a word processor. (512KB 
RAM). 60615 - $199 □ 




Spreadsheets 

Quattro™ by Borland Interna- 
tional provides increased speed 
for spreadsheet tasks. (384KB 
RAM/MS-DOS 2.0). 
60122 - $159 ^ [*) 

Sideways® by Funk Software 
enables you to print large files 
continuously by printing side- 
ways. (64KB RAM). 
58580 - $40 □ 

VP-Planner® by Paperback is a 
multi-dimensional database that 
creates user-defined spread- 
sheets. (256KB RAM). 
60130 - $49 



Integrated packages 

Ability™ by Migent features 
word processing, spreadsheet, 
database, graphics, telecommu- 
nication, and audio/visual pres- 
entation applications. (384KB 
RAM). 60102 - $69 

PFS: First Choice by 

Software Publishing offers 
word processing, spreadsheets, 
business graphics, and 
communications. (512KB RAM/ 
MS-DOS 2.0). 60605 - $89 ■ 



Microsoft® Works by 

Microsoft surpasses the 
competition with its sophisti- 
cated applications. (384KB 
RAM/MS-DOS 2.0). 
60614 - $129 

■ OH*H 




Finance 

DAC-Easy™ Accounting by 

DAC Software handles your 
general ledger, receivables, 
payables functions, inventory, 
ordering, and forecasting tasks. 
(256KB RAM/MS-DOS 2.0). 

60816 - $57 OH 

DAC-Easy Light™ by DAC 

Software installs quickly to 
furnish the non-accountant with 
a personal finance package. 
(256KB RAM/MS-DOS 2.0). 

60817 - $40 OH 

Managing Your Money® by 

Meca includes a full complement 
of personal finance applications. 
(256KB RAM/MS-DOS 2.0). 
60800 - $125 

Quicken® by Intuit makes 
personal and business bookkeep- 
ing a breeze. (256KB RAM/MS- 
DOS 2.0). 60801 - $28 






Communication 

CompuServe® Subscription Kit 
offers easy access to electronic 
services and online databases. 
59110 - $21 

Crosstalk XVI® by MicroStuf 
has extensive prompts that 
make it an extremely easy 
communications package. 
(96KB RAM). 59000 - $99 

Security 

Coffee Break by MP Pi keeps 
data secure when you are away 
from your desk. (9.7KB RAM/ 
MS-DOS). 58595 - $21 




Languages 

Microsoft Macro Assembler 

by Microsoft assists you in 
writing subroutines with an easy- 
to-use code. (320KB RAM/MS- 
DOS 2.0 or OS/2 1.0). 
58212 - $100 □ 

Microsoft Quick BASIC by 

Microsoft speeds up the pro- 
gramming process by eliminating 
the lengthy compile step. The 
full-screen editor aids in 
debugging. (320KB RAM/MS- 
DOS 2.1). 58235 - $65 

Turbo C® by Borland is optim- 
ized to whizz through compila- 
tion. Includes a library of excep- 
tional quality graphics. (384KB 
RAM/MS-DOS 2.0). 
58202 - $63 

Turbo Pascal® by Borland 
powers up your computer with 
the Pascal language. (384KB 
RAM (integrated environment) 
or 256KB RAM (command line)). 
58201 - $62 



FASTBACK Plus by 5th 

Generation is now even easier 
and faster backing up your disk. 
(448KB RAM/MS-DOS 2.1). 
58556 - $95 
(3.5" 58557 - $95) 

GOfer™ by Microlytics finds 
where your data is hiding. 
(256KB RAM/MS-DOS 2.0). 
58608 - $40 Dd) 

Norton Utilities™ Ad- 
vanced Edition by Peter 
Norton Computing optimizes 
your disk and performs all those 
practical utilities for which 
Norton is famous. 
58536 - $79 □ 

PC-FullBak™ 

by Westlake 
Data quickly 
backs up and 
restores files 
from your 
hard disk to 
protect your 

crucial data. (128KB RAM/MS- 
DOS 2.0). 58600 - $49 

PC Tools® Deluxe by Central 
Point Software manages direc- 
tories and recovers deleted files. 
(192KB RAM). 58566 - $40 

PathMinder™ by Westlake 
Data manages your computer's 
directories and files. (256KB 
RAM/MS-DOS 2.0-3.2). 
58598 - $36 





Utilities 

Copy II® PC by Central Point 
Software lets you create backup 
copies of most copy-protected 
software. (256KB RAM). 
58565 - $19 

Disk Optimizer™ by 

SoftLogic Solutions safely 
reorganizes your disk for 
reduced access time. (128KB 
RAM/MS-DOS 2.0). 
58560 - $39 



TOPS For DOS® by TOPS 
links IBM-compatible computers 
with Apple Macintoshes and 
UNIX computers. (512KB RAM/ 
MS-DOS 3.0). 
58603 - $116 t/ 

XTREE™ by Executive 
Systems simplifies file and 
directory management. (192KB 
RAM/MS-DOS 2.0). 
58575 - $35 Q) 



SOFTWARE 




Scenery Disks enhance your 
Jet(1.3) and Flight Simulator 
(2.0) programs by increasing 
the variety of terrain. 
Scenery Disk: LA, San Fran, 
Las Vegas. 61512 - $16 
Scenery Disk: DC, Charlotte, 
Miami. 61513 - $16 

Space Quest II: Vohaul's 
Revenge by Sierra has Roger 
Wilco trying to remove the 
threat of invasion by the 
dreaded insurance salesmen. 
(256KB RAM). 61562 - $28 

■OH* 



Games 

Ancient Art of War at Sea™ 

by Broderbund lets you experi- 
ence the adventure of the high 
seas. (256KB RAM/MS-DOS 
2.0). 61570 - $25 OH 

The Bard's Tale by Electronic 
Arts offers more dungeons, more 
monsters, and more logic 
problems. 3-D. (MS-DOS 2.0). 
61550 - $30 

Chuck Yeager's Advanced 
Flight Trainer™ by Electronic 
Arts pushes the envelope of 
flight training software. (256KB 
RAM/MS-DOS 2.0). 
61503 - $24 HOB it 

Defender of the Crown™ by 

Master Designer has you restor- 
ing order to medieval England. 
(256KB RAM/MS-DOS 2.0). 
61552 - $23 \T\ 

Earl Weaver Baseball by 

Electronic Arts give you all the 
action between the foul lines. 
(256KB RAM). 61526 - $24 

B ★ 

Falcon by Spectrum HoloByte 
captures the sensation of piloting 
a F-16A Fighting Falcon. (256KB 
RAM/MS-DOS 2.0 or 384KB 
RAM/MS-DOS 3.0). 
61554 - $25 HOH 

Flight Simulator by Microsoft 
has challenging realism and 
graphics that make it the aerial 
simulation standard! (128KB 
RAM). 61500 - $34 

Gunship™ by MicroProse 
offers high-speed aerial action 
while you control an attack 
helicopter. (256KB RAM). 
61574 - $28 H 

3-D Helicopter Simulator™ 

by Sierra employs 16-color, 3-D, 
and 360° scan for incredible 
flight simulation. (256KB RAM). 
61502 - $28 iOB * 



Jeopardy!™ by ShareData 
tests your trivia knowledge. 
There are over a 1,000 ques- 
tions to answer as you race to 
the Double Jeopardy! round. 
Remember — be sure to put your 
answer in the form of a question! 
(256KB RAM/MS-DOS 2.11). 
61542 - $6.50 (Reg. $7) [•} 

Jet by SubLOGIC puts you in 
the cockpit of the technologically 
advanced F-16 or F-18 fighting 
jet. (128KB RAM). 61510 - $31 

H * 

King's Quest™ III: To Heir 
is Human by Sierra is a 
graphics-adventure program 
with 3-D animation. (256KB 
RAM/MS-DOS). 61523 - $30 

Leisure Suit Larry in the 
Land of the Lounge 
Lizards™ by Sierra takes you 
on a humourous quest for a good 
time with wild and crazy Larry. 
(256KB RAM). For adults. 
61546 - $23 BOH * H 

Mean 18 Golf by Accolade 
provides you with definitive golf 
simulation. (256KB RAM). 
61529 - $24 ^ 

Mean 18 Course Disk 
Volume II by Accolade puts you 
on the greens of famous 
courses. Requires Mean 18 Golf 
to play. 61530 - $10 

Sargon III® by Hayden 
Software allows you to take back 
moves, change sides, and study 
classic chess problems. (128KB 
RAM). 61528 - $12 



Superbike Challenge™ by 

Broderbund hurls you through 
12 of the most grueling Grand 
Prix courses. (MS-DOS 2.0). 
61532 - $110 

Test Drive by Accolade hands 
you the keys to some of the 
most powerful, high perform- 
ance automobiles. (256KB 
RAM). 61580 - $20 

□ OH* 

Wheel of Fortune™ by 

ShareData lets you be the 
contestant. Spin the wheel, 
choose your letter, and guess 
the pay-off phrase on the game 
board. Play by yourself or invite 
friends over for hours of fun. 
(256KB RAM/MS-DOS 2.11). 
61544 - $6.50 (Reg. $7) \V\ 

Where in the USA is 
Carmen Sandiego? by 

Broderbund has you scouring 
the USA to follow the trail of 
Carmen and her gang. 
61521 - $30 O 

Education 

Alge-Blaster!™ by Davidson 
& Assoc. helps develop a strong 
foundation in algebra fundamen- 
tals. (128KB RAM/MS-DOS 
2.0). 61030 - $26 

Learning DOS by Microsoft is 
a comprehensive guide to under- 
standing your operating system. 
(256KB RAM/MS-DOS 2.0). 
61000 - $33 



Math Blaster Plus!™ by 

Davidson & Assoc. uses five 
learning activities, color anima- 
tion, and "Blasternaut" math 
game to add to the fun of 
learning. (256KB RAM/MS-DOS 
2.0). 61025 - $25 [•] 

Math Rabbit™ by The Learning 
Co. teaches basic math and math 
concepts. (128KB RAM/MS-DOS 
2.0). 61027 - $20nOH 




Reader Rabbit™ by The 

Learning Co. gives your child a 
headstart. Keeps your child 
captivated with graphics as it 
teaches reading, spelling, and 
memory skills. The lessons are 
developed from current curricu- 
lums and are reinforced through 
four amusing animated games. 
Designed for 4-10 year olds. 
(256KB RAM/MS-DOS). 

61035 - $19 (Reg. $25) [•] 

Think Quick™ by The Learning 
Co. sharpens your child's 
analytical and learning abilities. 

61036 - $25 




Typing Tutor IV by Simon & 
Schuster dramatically increases 
your typing speed and accuracy. 
This program evaluates your key- 
board skills and tailors lessons 
to your abilities. Includes the 
Letter Invaders™ game. (128KB 
RAM/MS-DOS 2.0). 
61020 - $28 (Reg. $32) 
(3.5" 61021 - $28) 
(Reg. $32) 

Wizard of Words™ by 

Advanced Ideas increases 
children's reading, spelling, and 
vocabulary skills. (128KB RAM). 
61045 - $25 □H 



( ) RAM/DOS required. 


O 


Supports 


MGA. 


ffl Supports VGA. 


| 3.5 floppies Included. 


B 


Supports 


CGA. 


1^ RAM resident. 


J 3.5 floppies available. 


* 


Supports 


EGA. 


Q) Not copy-protected. 
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CALCULATORS 



Calculators 

EH 



Add 



HEWLETT 
PACKARD 



up your savings with Hewlett-Packard and Sharp® calculators from 
CompuAdd. 



Hewlett-Packard 
calculators 

Hewlett-Packard Financial 
Calculator (HP-12C) solves 
your everyday business cal- 
culations. It features five 
financial registers, 99 lines of 
program memory, diagnostic 
self-check without program 
loss, RPN logic system with 
automatic four memory stack, 
error recovery, stack manipula- 
tions, and 20 registers. 

52050 - $69.95 * 

Hewlett-Packard Business 
Calculator (HP-17B) performs 
business and finance functions 
such as list-based one- and 
two-variable statistics and 
forecasting. Features continu- 
ous calculator memory and 2- 
line alphanumeric display. 

52051 - $95.95 

Sharp calculators 

Sharp Scientific Calculator 

(EL-509S) is preprogrammed 
with 56 scientific and statistical 
functions. It features 15-level, 
nested parentheses capability; 
8-digit LCD display; and four- 
key memory. 52010 - $13.99 



Sharp Two-Memory Scientific 
Calculator (EL-506A) has a 10- 
digit display and is prepro- 
grammed with 93 scientific 
and statistical functions. It 
features hex, octal, and binary 
calculations; probability calcu- 
lations with normal distribution 
random variables; 15-level, 
nested parentheses capability; 
and 3-key memory x 2. 
52009 - $15.99 (Reg. $19.99) 



SHARP 

Scientific calculator EL- K>6A 
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52050 

Sharp Financial Calculator 

(EL-731) easily handles your 
business calculations. The 
statistical mode has mean, 
summation, and standard 
deviation. Features 8-digit 
display with decimal selection. 
52011 -$19.99 
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52003 

Sharp Printer Calculator 

(EL-1611S) is a hand-held 
calculator with printer that 
performs your daily calcu- 
lations. Features 10-digit 
LCD display, decimal point 
selector, 3-key memory, and 
swing-out paper holder. 
52003 - $24.99 

Sharp Desktop Calculator 

(EL-1192D) crunches numbers 
like a pro! Includes such handy 
features as a 10-digit, green 
fluorescent display; 5-position 
decimal selector; 4-key 
memory; and AC adapter. Uses 
standard 2.25" paper. 

52000 - $45.99 

Sharp Deluxe Desktop 
Calculator (EL-1197III) 
speedily performs calculations. 
Features 10-digit, green 
fluorescent display; 6-position 
decimal selector; 4-key 
memory; item entry counter; 
and backspace key. Powered 
by an ordinary AC outlet. Uses 
standard 2.25" paper. 

52001 -$59.99 



Sharp Deluxe Desktop 
Calculator (EL-2197II) whizzes 
through calculations. Features 
12-digit, green fluorescent 
display; 8-position decimal 
selector; 4-key memory; item 
entry counter; backspace key; 
and round-off/down function. 
Powered by an ordinary AC 
outlet. Uses standard 2.25" 
paper. 52004 - $69.99 



52006 




Sharp Deluxe Desktop 
Calculator (EL-2630) 
expertly processes your 
calculations. Prints in two 
colors (red and black) on 
standard 2.25" paper using an 
ink ribbon. Features 12-digit, 
green fluorescent display; 8- 
position decimal selector; 4- 
key memory; item entry 
counter; round-off/down 
function; and input override 
decimal. Uses an ordinary AC 
outlet. 52006 - $89.99 

Sharp solar calculators 

Sharp Solar Calculator (EL- 
243) performs the basic 
arithmetic functions. Features 
8-digit LCD display and 3-key 
memory. 52005 - $4.99 

Sharp Solar Calculator (EL- 
376A) handles constant, power, 
reciprocal, and chain opera- 
tions. Features 8-digit LCD 
display and 3-key mem- 
ory. 52008 - $6.99 



Sharp Solar Semi-Desktop 
Calculator (EL-336A) readily 
tackles constant, power, 
reciprocal, and chain calcula- 
tions. Features 10-digit LCD 
display, 5-position decimal 
selector, 4-key memory, 
backspace key, and fold-out 
stand for desktop use. 
52007 - $24.99 
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52008 



All Sharp calculators 
have a six-month limited 
warranty. 




52001 



FROM SHARP MINDS 
COME SHARP PRODUCTS 
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OFFICE EQUIPMENT 



Telephones — Open your lines of communication with one of these 
hard-working business phones. 



Panasonic® EASA-Phone® 

(KX-T2322) features auto/ 
speed dialing, tone/pulse 
selector, electronic hold, bell- 
volume contol. 52650 - $49.95 

Panasonic 2-line EASA- 
Phone (KX-T3122) supplies 
EASA-phone features with two 
separate lines and 3-way 
conferencing. 52652 - $79.95 





IQO m 




Panasonic 



H I J 




52652 



52650 



Micro cassette recorders — Collect your 
thoughts with a microcassette recorder. 

Panasonic microcassette recorder (RN-185) is a voice-activated, 
two-speed recorder. Features one-step recording, auto-stop, 
pause control, edit function, battery/record indicator LED, and 
built-in condenser microphone and speaker. Measures 4" x 2.375" 
x 1.0625". 52501 -$49.00 

Panasonic microcassette recorder (RN-15), sleekly styled, this 
voice-activated recorder measures a mere 3/4" in depth. Features 
fast play-back, one-step recording, two tape-speed selections, 
silent full auto-stop, lockable pause, edit function, AC adapter, 
and earphones. Measures 4.625" x 2.3125" x .75". 52500- $135 



52500 



machine with Auto-Logic™ for 
one button playback, pause, 
and record. Features voice- 
synthesized announcements; 
automatic timer; automatic 
interrupt when handset is 
lifted; and LCD display that 
shows the time, number of 
calls, and amount of tape 
used. From a touch-tone 
phone, you can initiate 12 
control functions. 
52601 -$119.95 




52601 




52653 

Panasonic 2-line/Speaker 
EASA-Phone (KX-T3142) 
integrates your EASA-phone 
with two separate lines and 
3-way conference and 
speaker phone capability. 
52653 - $89.95 




Answering 
machines 

These efficient an- 
swering machines 
keep you from miss- 
ing important calls. 

Panasonic answering 
machine (KX-T1427) is a 
beeperless remote answering 

Photocopiers - All photocopiers include a 90-day warranty at any authorized Canon 
service site and require a toner cartridge for immediate use. 



52501 



Panasonic answering 
machine (KX-T1412) is a dual 
cassette answering machine 
with Auto-Logic for one button 
playback, pause, and record. 
Features voice-activated out- 
going and in-coming message 
modes, quick erase, flashing 
LED call counter, and ring 
counter for auto answer. 
52600 - $74.95 




56152 



Canon® PC25 personal copier 
is a versatile copier with 67% 
and 78% reduction and 1 20% 
enlargement capability. Prints 
19 multiple copies and includes 
an automatic letter-size paper 
cassette tray with a 1 00-sheet 
volume. Weighs 72.43 lbs. and 
measures 11.5"x 18.88" x 
19.38". 56152- $1058 
Canon PC5 personal desktop 
copier provides multiple stack 
feeding feature for up to 50 
sheets. This copier has a 9 
multiple copies capability, a 1:1 
reproduction ratio, and a warm- 



up time of 18 seconds. Weighs 
28 lbs. and measures 5.4" x 
14.4" x 16.4". 56151 -$679 
Canon PC3 personal portable 
copier with single-sheet 
bypass, a 1:1 reproduction 
ratio, and a warm-up time of 18 
seconds. Weighs 26 lbs. and 
measures 5.4" x 14.4" x 16.4". 
56150 -$529 

Toner cartridges 
PC3/PC5 black ink toner 

cartridge. 38354 - $80 
PC25 black ink toner 

cartridge. 38353 - $95 
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FAX MACHINES 



FAX machines 



Murata M1200 FAX, Phone & Copier outputs fine-resolution 
reproductions of 203 x 196 Ipi at a rate of up to 9600 bps. This 
portable FAX offers two transmission modes, activity log, and 
advanced polling features for remote document retrieval.' Group-2 
and Group-3 compatible. 
56070 - $879 




56071 

Murata M1600 FAX, Phone & Copier presents you with detailed 
203 x 196 Ipi transmissions at a rate of up to 9600 bps. This 
lightweight portable features 32-character display, monitor 
speaker, auto/speed dialing, two transmission modes, activity 
log, diagnostics, and passcode retrieval security. Group-2 and 
Group-3 compatible. 
56071 - $1099 





56085 



Mitsubishi MELFAX™ FA-2100 quickly sends clear, sharp 
reproductions in 18 seconds. This unique upright FAX features 
32-character display, monitor speaker, mute, auto/speed dialing, 
delayed transmission, activity log, and diagnostics. Automatically 
performs redialing, document feeding (10 pages), reducing, 
contrast adjusting, and paper cutting. Group-2, Group-3 and 
MELFAX compatible. 
56085 - $1599 



CompuAdd 

•ersonal Computer Products" j 

12303-G Technology Boulevard 
Austin, Texas 78727 
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Coll CompuAdd today — We Make Your Job Easier. 

Prices product descriptions, and illustrations in this catalog subject to change with 
out notice CompuAdd is not liable for damages due to omissions or typographical 
errors. Products in this catalog are trademarks of their respective companies 




OR CURRENT RESIDENT 




Copyright © 1988, CompuAdd Corp. 



Capital Micro, don't settle for anyone else. 



AT&T PC-6300WGS B4CKAGE 



BUILD YOUR OWN AT&T 




Start with CPU.640K RAM, 
1 Floppy, Keyboard 



$925 



Includes: 8086 Processor at 10 MHz with Wait 
States. 3 Drive Slots. 7 Board Slots, Princeton 
MAX-12 Amber Monitor. Video Card. 640K RAM. 
360K Floppy. 20MB Hard Disc. Word Processing 
Software with Data Merge and Spell Check. 1 01 
Key Keyboard. MS-DOS 3 2. Panasonic 
KX-P1091iM2 Dot Matrix Printer. Printer Cable. 10 
Floppy Discs. Free Delivery (see terms) 

$1,695 





DESKJET ^ 


^ FROM HP 




Features:Laser-quality inkjet printing. 300dpi 
graphics. 240cps draft. i20cps LO. Parallel and 
Serial Interfaces, cut sheet feeder, optional 
cartridge and software fonts ONLY $695 



► AT&T Mono Monitor & Card . . . + $315 

_ AT&T Mono Mon. & EGA Card . + $525 

_ AT&T EGA Monitor & Card + $975 

Omnicron Mono Card + $65 

Paradise EGA Card +$165 

Leading Edge Mono Monitor . + $50 

Princeton or Amdek Monitor. . . + $150 

NEC GS Flat Screen Monitor . . + $195 

Magnavox EGA Color Monitor + $370 

NEC Multisync EGA Monitor . + $640 

Dual Floppy + $50 

20MB Hard Disc + $295 

30MB Hard Disc + $335 

40MB 40/28ms access $475/565 

MS-DOS 3.2 + $60 

1200B/2400B Modem +$89/189 

Game Card and Joystick + $75 

Your Total Delivered Price $ 



HEWLETT-PACKARD 



Laserjet II 

Includes: Toner and 

Deliveryfsee terms) 

$1,679 

Laserjet Toner 

$92 95 (1-9) 
$89 95 (10 + ) 




AT&T PC-631 2 PACKAGE 



Includes: 80286 Processor at 12MHz. 1MB RAM, 
1.2MB Floppy, Seagate ST-251-1 40MB Hard Disc, 
101 Key Keyboard, Spreadsheet and Word 
Processing Software, MS-DOS 3.2, AT&T 
Monochrome Monitor and Video Card. 



$2,425 



' 


N 


EC 


LA 


PT0 


PS 


Multispeed 
Multispeed EL 
Multispeed 20MB Hard D<sc 


$1269.00 
$1429.00 
$ CALL 



NEW! AT&T PC-6286 CALL 



HEWLETT-PACKARD 



PRINTERS 



Panasonic 

KX-P 10801 Version 2 Dot Matrix $179.00 

KX-P1091I Version 2 192cps $205.00 

Rugged Writer 
New From Hewlett-Packard 

2235A 24Wire 480/240cps. Wide 

Carriage $1195.00 

Nec 

P2200 24 Wire. 6 Type Styles $369.00 



Calculators 

HP-11C $41.95 

HP-12C $59.95 

HP-15C $59.95 

HP-16C $74.95 

HP-17B $82.95 

HP-19B $130.95 

HP-27S $82.95 

HP-28S $175.95 

HP-41CV $130.95 

HP-41CX $187.95 

HP-71B $469.95 



NEW! 

HP-22S $44.95 

Student Scientific 

MP-32S RPN $52.95 

Student Scientific 



Plotters 

7440A $905.00 

7475A $1325.00 

7550A $2725.00 

PaintJet $975.00 

VECTRA LAPTOP 

$1,750 




Capital 
Micro 

P.O. BOX 29639. WASHINGTON, DC 20017 



(800) 544-4442 

(301)565-3595 



TERMS 

• FREE Shipping on orders over $100 (Continental U S.) 

• Credit references required for open account 

• Allow 2 weeks for personal checks 

• C.O.D.'s — cash, money order, or cashier check 

• MD residents add 5% sales tax 

CIRCLE NO. Ill ON READER SERVICE CARD. 



MAIL ORDER MADE EASY . . . 




AFFORDABLE!!! 







TOLL FREE ORDER LINE - 1-800-255-7809 



BUSINESS 

BUSINESS FORM TOOL $58 95 

COPY II PC 2195 

DAC EASY ACCOUNTING 58 95 

EIGHT IN ONE 36 95 

FIRST CHOICE 84 95 

FIRST PUBLISHER 58 95 

GENERIC CADD 58 95 

LAP LINK PLUS 84 95 

Q&A3 196 95 

OUATTRO CALL 

RIGHT WRITER 58 95 

TWIN (123 CLONE) 58 95 

SIDEKICK PLUS 124 95 

WINDOWS 63 95 

PERSONAL 

DAC EASY LIGHT ACCT 44 95 

TURBO C 62 95 

TURBO PASCAL 62 95 

MANAGING YOUR MONEY 127 95 



ENTERTAINMENT 

4x4 OFF ROAD RACING $25 95 

ANCIENT ART OF WAR 27.95 

BUSINESS ADVANTAGE 29 95 

CALIFORNIA GAMES 25.95 

CHESSMASTER 2000 27 95 

CHUCK YEAGER FLIGHT TRAINER 25.95 

GUNSHIP 29 95 

KINGS QUEST I. II & III 29.95 

LEISURE SUIT LARRY 25 95 

POLICE QUEST 29 95 

TETRIS 22.95 

TEST DRIVE 25 95 

HARDWARE 

CH PROD MACH III JOYSTICK 34 95 

COPY II PC OPTION BOARD 82 95 

SEAGATE HARD DRIVES CALL 

SHARP 4501 LAPTOP CALL 

SHARP 4502 LAPTOP CALL 

SHARP 4521 LAPTOP CALL 



EDUCATION 

DESIGNASAURUS $25 95 

LEARNING DOS 34 95 

MATHBLASTER PLUS 26 95 

READER RABBIT 25 95 

SPELLGRABBER 25 95 

TRAINING FOR DBASE III 46 95 

TRAINING FOR LOTUS T23 46.25 

TYPE!! 29 95 

TYPING TUTOR IV 29 95 

WHERE IN THE 

EUROPE IS CARMEN SAN DIEGO 27 95 

USA IS CARMEN SAN DIEGO 27 95 

WORLD IS CARMEN SAN DIEGO 26 95 

WORD ATTACK 25 95 

CREATIVE 

CERTIFICATE MAKER 25 95 

DELUXE PAINT II 62 95 

NEWSMASTER II 48 95 

PC PAINTBRUSH PLUS 77 95 

PRINT MAGIC 34 95 



CALL FOR PRODUCTS NOT LISTED!!! 



SOFTWARE WHOLESALERS 

153 LINCOLN AVE., BARRINGTON, Rl 02806 
Rl RESIDENTS CALL 401-245-1410 

'PRICES SUBJECT TO CHANGE WITHOUT NOTICE* 
*WE WILL NOT CHARGE YOUR CARD UNTIL ORDER IS SHIPPED* 






OUR GUARANTEE 

WE WILL SHIP IN STOCK ITEMS WITHIN 
24 HOURS 

COMPARE OUR SHIPPING COSTS 

WE SHIP FOR LESS!!! 

NO SURCHARGE FOR VISA OR M/C 



CIRCLE NO. 157 ON READER SERVICE CARD. 



TEKNOCOM LTD. PRESENTS UNIQUE SOFTWARE FOR THE STOCK INVESTOR: 

PENNY STOCK PORTFOLIO® 

and 

DOLLAR STOCK PORTFOLIO® 

Unique software for tracking and recording your investments on a single disk 
BUY STOCKS UPDATE BID PRICES SELL STOCKS 

CURRENT PORTFOLIO HISTORICAL PORTFOLIO 

Record your buys and sells, update your portfolio to the current value, AND determine the "WHAT IF'S" of 
your opportunities. . . ELECTRONICALLY! The PENNY STOCK PORTFOLIO® records bids under $10 to 1/32 
of a cent; The DOLLAR STOCK PORTFOLIO® handles shares valued at under $1000 each to 1/8 of a cent. 

ONLY $49.95 each (iBM/compatibie omy) BOTH for $79.95 

CALL Or WRITE: 
(Nat'l) 800-854-0561 X837 (Calif. Residents) 714-953-8086 



i 

Mail To: TEKNOCOM 

SUITE 73, 3941 B S. BRISTOL ST. 

SANTA ANA, CALIFORNIA 92704 

YES, send me copies of PENNY STOCK PORTFOLIO and 

copies of DOLLAR STOCK PORTFOLIO at $49.95 each or $79.95 for both (plus $2.00 
ship/handle per copy; $12.00 if outside U.S. or Canada). 

Check enclosed □ Charge my credit card: Master Card □ VISA □ 



Card Number 

Signature 

Name 



Exp. Date 



Address 



City/State/Zip 

Check One Box: Disc Size 5 1 /i" □ 3Vz" □ 

(Please Allow 4-6 Weeks Delivery) 



L 
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CIRCLE NO. 262 ON READER SERVICE CARD. 



True Letter Quality 



DAISYWHEEL 
PRINTER 



26 CPS 




$ 198 



Diablo Compatible 
Parallel Interface 



40 CPS 




$298 



Satisfaction Guaranteed Since 1975 



MOUSE 



Opto Mechanical, 
Microsoft Compatible 





With Menu-Pops 



JADE COMPUTER 

Continental U.S. Inside California 

(800) 421-5500 (800) 262-1710 

4901 W. Rosecrans, Hawthorne, Ca. 90251 (213) 973-7707 






VI 





Of Course You're Excited! 



r < ■ < ' k $> 



But we recommend you distribute 
your new reprints one by one. 
\ Reach your highest marketing potential 
with Ziff-Davis reprints! 

\ 'A Contact Jennifer Locke — Reprints manager, 

K CM*~~'*& \ ZifT-Davis Publishing Co., One Park Ave., 
H^<^\ • v New York, NY 10016, (212) 503-5447. 
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CIRCLE NO. 247 ON READER SERVICE CARD. 



PCsTi 





THE LAPTOP SPECIALIST 




Z183 

• 4.77 and 8MHz 

• One 3.5" drive and 

20M-HD 

• Battery operable 

• 640K memory 

• Back! it Screen 



$ 



2350 



TOSHIBA 

1200 

• 4.77 and 7.16MHz 

• 640 K memory 

• Two 720K 3.5 drives 

• Super-Twist Screen 

• MS-DOS 2.11 

CALL 




• 4.77 or 9.54MHz 

• 640K memory 

• 1-3.5" drive and 20M 
hard-drive 

• One-half card IBM- 
compat. expansion slot 

• Choice of three screens 

• Breaks into 51b. laptop 

• MS-DOS 2.11 



Other models available 



$ 



2395 






$299 



SPARK by Datavue Computer 

IBM-compatible (MS-DOS 
2.11 and diagnostics 
included) 

384K memory, Dual-speed 
4.779.54MHz 

One 3.5" Drive 

Super-Twist Screen 

Serial and Parallel Ports 

RGB and Color Composite 
Ports 

Bit-Mapped Graphics 
Carrying Case 
One Year Warranty 




• 4.77 or 9.54MHz 

• 640K memory 

• 2-3.5" drives 

• EL-backlit screen 



MS-DOS 2.11 



$ 



1050 



Diconix Printer for $299 | rv 
with any laptop purchase 




PC'sTi 





MasterCard 





THE LAPTOP SPECIALIST 

(404) 564-5615 



30 day money back guarantee 



HARDWARE 



285-287 MISCELLANEOUS 



294 



ADD-IN BOARDS 



285 ACCESSORIES 294 



BAR CODING 285 BUSINESS OPPORTUNITIES 294 



COMPUTER SYSTEMS 
CONVERSION 



COMPUTER SYSTEMS 



285 
285-287 



CATALOGUES 294 

TONER CARTRIDGE REFILLS 294 



PERIPHERALS 287 



(ADDITIONAL CATEGORIES AVAILABLE) 



SOFTWARE 



287-293 



ACCOUNTING 287 RATES AND INFORMATION 



BUSINESS 



DESKTOP PUBLISHING 
EDUCATION 



287 
287 
288 



ENTERTAINMENT/GAMES 288, 289 



FINANCIAL 



289 



PCC's The Source is a special economical section for 
product and service listings. 

Listings are grouped by category and sold by column 
inches. Second and third color option available. 

Standard Directory Listings are also available for a 
minimum of 3 issues at $150 per issue ($450 total). 



GENERAL 289 For additional information call 212-503-5115 

HEALTH 289 

MAILING LISTS 289 

MARINE 290 



NATIONAL ACCOUNT MANAGER 



PROGRAMMING LANGUAGES 
PROGRAMMING TOOLS 



292 
292 



Lisa B. Stick 
(212) 503-5102 



PROJECT MANAGEMENT SYSTEMS 290 

PUBLIC DOMAIN 291 

REAL ESTATE 292 



RELIGION 



293 



CLASSIFIED ADVERTISING STAFF 

1 Park Ave., New York, NY 10016 
(212) 503-5115 



SPORTS 293 



TAXES 



UTILITIES 



WORD PROCESSING 



293 
293 
293 



Group Sales Director 
Kathryn J. Cumberlander 

Group Sales Manager 
Daniel L. Rosensweig 

Advertising Support Mgr. 
Monica B. Dixon 



Sr. Advertising Coordinator 
Linda Annis-Lopez 

Advertising Coordinator 
Michelle M. Volel 

Production Director 
Anne Brockinton 
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PC/ COMPUTING 



HARDWARE/ 

ADD-IN 

BOARDS^ 

BAR CODING 



READ AND PRINT BAR CODES EASILY 

Bar Code Readers attach as 2nd keyboard to 
PC, AT, PS/2 and terminals— data appears to 
have been keyed— $399, complete with stain- 
less steel wand. Portables and lasers too! Bar 
Code printing via menu driven or user "calla- 
ble" programs on Epson, Oki, IBM dot matrix 
and LaserJet printers; all popular bar codes and 
big text readable at 50 feet. 1 yr warranty. We 
manufacture — we support. Same day ship. 
30 day $$ back guarantee. 
Worthington Data Solutions 
417 Ingalls St. 
Santa Cruz, CA 95060 
(800) 845-4220 In CA (408) 458-9938 



COMPUTER 

SYSTEMS 

CONVERSION 



16 Mhz 80286 Replacement Mainboards 



ONLY 




* Increases Performance up to 333% 

Phoenix Bios with Support 
for 3.5" Disk Drives 
Optional Replacement Keylock 
Panel with: 

• Reset Switch and Turbo Switch 

• Digital Speed Indicator Display 
NORTON SI - 18.7 (V-3.0) 
Effective Throughput = 20 Mhz 
Complete Illustrated Installation 
Guide 



* 30 Day Money Back 
Guarantee 

Directly Replaces IBM AT™ System Board 
16 Mhz 80286 Processor (Harris or AMD) 
Dual Speed 6/16 Mhz (0 or 1 wait state) 
Automatic Bus Speed Changing 6/1 6 Mhz 
Expandable to 1 024K On Board RAM 

CIRCLE 340 ON RKADER SERVICE CARD 



TRI- 

COMPUTERS 

1520 W. Mineral Rd. • Tempe, AZ 85283 

(602) 838-1 222 



Transformer ™ Motherboard 



Put The "Real Thing" In Your 
older IBM PC or XT 

286-12 MHz 

Direct Form Fit & Function 
Replacement for original IBM 
Motherboard. Allows you to keep all 
present cards, controllers, drives 
and power supply including 
keyboard! Easy to follow 
instructions included in manual. 



TWO versions to choose from: 



286-10 12 

• 80286- 1 2 Processor 

• OS-2. UNIX & Novelle Compatible 

• Norton 81:13.3 

• Latest Award Bios W/ROM Set up 

• 6 12 MH? HW/SW selectable 

• Socket for 80287 co-processor 

• Zymos Intel Chip Set 

• PC Version 5 slots (3AT) 

• XT Version 8 slots (4AT) 

• Expandable to 1024 K Ram 

• Power LEDTurbo LED w sw'Klock Reset & 
external battery conn provided 

• True XT 8 5 ' x 12 ' size 



Transformer 286-10 




Made in USA 



™ 22 MHz 286 0-wait System 



Page Mode Interleaved Mem w Shadow RAM 

Ready to run OS-2 - NOW 

SI 25 (V.4); Landmark 28.5; with 3 12 MIPS 

2 MB of 80 Nsec RAM (Up to 8 MB on Bd.) 

AT FD HD Controller (1 to 1 Interleaved) 

1 .2 MB or 720 KB Floppy drive 

40 MB Hard Drive (28 ms) 

Enhanced 101 Keyboard 

Phoenix Newest Version 3 10 w setup 

230 watt P S - 8 slots on board 

Socket for 80287 SW switch: 1 1 22 

2 Serial * 1 Par Clk Cal with Battery 

One year warranty - Parts & Labor 

Ideal for CAD/CAM; D T Pubis ; Network Server 



$495 0-K/RAM 
One Year Warranty on Parts & Labor 

A Mictosystsms 

torp 



$3095 



Made in USA 



ALLSTAR 



Dealer, OEM, VAR: 
Call for special price 

1-800-525-2860 

California: 714-951-1884 
Fax:714-951-2897 



13885 Alton Parkway, Irvine, CA 92718 (Qg) 
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COMPUTER SYSTEMS 



' * SOLUTION RESOURCES 



ast- 



^ ZEMPUTER PRODUCTS 

Premium 286/386 & Workstations 



Quality, 
Reliability, 
& Performance! 
Make AST products 
the best you can 
buy for the 
money!! 




Authorized Dealer & Service Center 
AST Laser Printers & Scanners 
LOW PRICES!!! 
Includes: Delivery, Installation, & Set-up of any software 
purchased from us at no X-tra charge!! 
At V Solution Resources we help you obtain the best products with 
the most useful features for the most reasonable price available! 

3-COM 
& Novell 
Authorized Dealers 



All NCR PC's 
& Workstations 
at reduced prices 



Computer Associates 
Software 
25%Off 



We can be your one- stop shop for all your corrputer needs! 
Let us choose a system to meet all your requirements. 

AST Prerrium 286/386 trademarks of AST Research, Inc. 



Fulton Computer Products & Programming Ltd. 
218 Merrick Road, Rockville Centre, New York 11570 

516 764-2822 800-327-8447 (Fax #)516-764-3873 
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COMPUTER SYSTEMS 



MASTER 



TM 



XT Turbo Professional Model 

56 Reasons why this is THE system you should buy! 



11 



20 Meg 

Hard Disk (Hidden) 



Amber 
Hi-Res TTL 
Monochrome Monitor 



20 

AT Jr. 
Style 
Cabinet 




Keyboard 
Lock 

« Turbo 
' On/Off 



Reset 



12 Power on Light 

13 Power Switch on Front 

Tilt & Swivel Base 

Two Available 
Half Height Mounts 

360K 
3 Floppy 
Drive 

Scroll 
Lock 
Light 



Hard 
Disk 

Controller 



39 



Intel 8088-2 
Microprocessor 

. n 8087-2 Coprocessor 
*° Socket 




150 Watt 
41 Switching 
Power Supply 

110/220 Volt 
Switchable 

Phoenix 
Bios 



Clock- 
Calendar 



640K 
RAM 



Nickel Plated 
Case 



Floppy Disk 
Controller 



Twelve Function 
Keys 

Click or Non 
Click Key Touch 
Your Choice 



16 



Large Enter 
Key 



Cursor 
Key Pad 



18 



Num 
Lock 
Light 

Caps 
Lock 
Light 

Numeric 
Key Pad 



17 



Separate 
Editor Keys 



Proper Label with 
Serial Number and 
Date Code 

31 



Air Cooling , 

Fan ** 

Factory 

I D. Code JJ 



36 

Auxiliary 
Power Outlet 



9 c Optional 
£9 2nd Serial Port 



RS232 Joystick 
Serial Port 




TTL Monographics 
2 8 or RGB Color Output 



115/220V 
Power Input 



Parallel 
Printer Port 



29 



Four Protective 
Rubber Feet 



30 Composite 

Mono/Color Port 

Bus Mouse 
Port 



51 System Setup Software Included 52 30-Day Money-Back Guarantee 53 2 Year Limited Parts/Labor Warranty 

54 48 Hour Burn-In Testing 55 Shock Resistant Insulated Shipping Container 



56 All This for only $997°° 



ATTENTION!!!! Industrial Buyers 

CORTEX can manufacture systems to your 
specifications for all types of applications, 
including RACK MOUNT/DISKLESS WORK 
STATIONS/TEST EQUIPMENT and many 
other special configurations. 

Dealer/VAR inquiries also welcome. 
NOTE: All pricing subject to change without notice . . . 



CORTEX DIRECT ORDER LINE 

1 -800-458-1 740 

TECH SUPPORT 1-612-888-8693 

Cortex Direct is a wholly owned subsidiary of CORTEX Corporation, a Minnesota 
company, 9401 James Avenue South, Bloomington, MN 55431. 
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COMPUTER SYSTEMS 



TURN YOUR OL D XTs INTO SPEED DEMONS 

ABSOLUTELY!!! 



Designed for 
precision fit in 
XT/AT/ATjr 
style 
cabinets. 




New 286-16 Zero Wait System Board 
Installed, RISK FREE $1099 00 



■ CPU - Harris Semiconductor 
CMOS 80C286-16 for low power, 
high reliability 

i RAM - 1 Mb dynamic 60ns memory 
for true zero wait operation 

CHIPS - Latest THREE (3) AT Chipset 
for low heat & board dependability 
80287 - Coprocessor socket independently 
clocked for greater speed & flexibility 
i I/O - 8 expansion slots at 8MHz for true 
compatibility 

i SYSTEMS - Fully tested from $ 1595! 
WARRANTY — Full one year on parts and labor, Nationwide service available. 

Installation Contract Maintenance 
Available Through 

GE Computer Service 



TM 



100% 

IBM Compatible 



Run 
Lotus 1-2-31 
dBASE III™ & 

AutoCad™ 
Up to 3 Times 
FASTER 

LANDMARK - 20.8 MHz 
NORTON SI - 18.7 



1-800-338-3130 

mp AdvanTech 

AdvanTech Corporation 261 Cedar Hill Street, Marlboro, MA 01752 (508) 481-6009 FAX (508) 481-5215 







Trademarks IBM XT, AT. ATjr - International Business Machines, 
dBASE - Ashton Tate. Lotus 1 -2-3 - Lotus Development AutoCad - AutoDesk 
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PERIPHERALS 



CITIZEN 
PRINTERS 




Model 120D 
Model 180D 
Model MSP 40 

Model MSP 45 

Model MSP 50 

Model MSP 55 

Model P-35 
Daisywheel 



120 CPS, 25 NLQ 

180 CPS, 35 NLQ 

240 CPS, 40 NLQ 
80 Column 

240 CPS, 40 NLQ 
132 Column 

300 CPS, 50 NLQ 
80 Column 

300 CPS, 50 NLQ 
132 Column 

35 CPS 
132 Column 



$167.50 
183.50 
330.00 

475.00 

450.00 

550.00 

550.00 



Sequel (713) 46i-42i8 

1200 Blalock, Suite 280, Houston, TX 77055 

VISA • MASTERCARD • MASTERCHARGE 
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Technology that looks 
Forward to the future 

Summer Specials 

ANY PRICE BEAT! No matter what! 
We'll do anything possible to BEAT ANY 
PRICE! Call today and tell us your BEST 
price on any item and we'll beat it! Call 

for Products Including: 
CMS Enhancements, 
Hayes Microcomputer products 
Mannessmann Tally 
And much, much more! 

IF WE DON'T HAVE IT, 
WE'LL GET IT 

SMITHFIELD INTERNATIONAL 

1517 Lexington Plymouth, Ml 48170 

Telephone: (313) 454-0053 
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TO PLACE 
YOUR AD IN 
THE SOURCE, 
CALL 

(212) 503-5102 



SOFTWARE/ 
ACCOUNTING 



Payroll Systems 

Restaurant and General 



DEVELOPED BY AN ACCOUNTING FIRM 

• Systems to Meet all Needs 

• Fast, Accurate, Easy to Learn 

• Handles All Tip Situations 

• W-2 and Check Formatting 

• Calculates Tax Liabilities 

• Generates Quarterly Reports 

• Vac/Sick Pay, 401 (k) Plans 

• All 50 States and Local Taxes 

• Generates Customized Reports 

• User Definable Parameters 

• Plus Many More Features 

• Not Copy Protected 

DEMO AVAILABLE - $50 REFUNDABLE DEPOSIT 
MR-DOR / PC-DOS 



Business & Accounting 

Software Systems. Inc. 

100 West Beaver Creek Blvd , P Box 5940 
Avon, Colorado 81620 (303) 949-5005 
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BUSINESS 



'Premier Forms Generator & Manager!" 

e Create, Reviee, FUMrVout (pre-prirted), 

Fie, Print, all kinds of FORMS, ver. E10 
» Una/box draw, ax/import, cut/pasta, protect 
fields, autD-data/tima/#. Most printers incl. 
HP-lasers, upto 1 32c X 84r, PC/MS DOS 2 + , 
320 K ram. Doc on disk. On-line help, more... 
eWMh90+ fonne, printed manual- $49+ &/h 

•Forme Library Pack: 230 ♦ forms. - $79 
•Laser For* Pack- 5 p & 5 Is softfonts -$49 
• Ask about EZ- Spread sheet & EZX-WRfTE 



tS/H: $57U§48; $10/AK/HI/PR/WCanada; 
$20 fgn; Texas tax 8%. M.O., USA cksok. 



e Send orders to: EZX Corporator! 

403 E. NASA, #1777, Webster TX 77598 



VISA/MC/AX ORDERS ONLY PLEASE- 
leBOOeXXXeMXXX ext. P29 
Info: 713-338-2238, BBS 71 3-280-81 80 
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DESKTOP 
PUBLISHING 



Optical Character 
Recognition (OCR) 

PC-OCR 1M software converts print- 
ed/typed documents into editable 
text files for your desktop pub- 
lishing system. Supports HP .Scan- 
Jet, Canon. Panasonic and most 
other desktop scanners. Pre-trained 
for many popular fonts and traina- 
ble to read virtually any typestyle. 
incl. foreign fonts. Reads propor- 
tional text, matrix printer output 
and Xerox copies. $38S. 

Check/AMEX/VISA/MC/COD 
Essex Publishing Co. 
P.O. Box 391 
Cedar Grove, NJ 07009 
(201) 783-6940 
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EDUCATION 



ENTERTAINMENT/GAMES 




Sailing Instructor Series 



SEE 
'MARINE" 







CROSSWORD POWER ™ 

Automatic and manual puzzle 
creation from your words and 
dues. Up to 80 words in each 
puzzle. Add old word lists to 
new puzzles without retyping 
Solve puzzles on screen or print 
out up to 15 different 
automatically numbered puzzles 
from every word list Great for 
vocabulary review - any subject 
area. IBM 256K. Indicate 5 1/4" 
or 3 1/2" diskette. $6.95 sample 
disk or $69 plus $2 shipping 
includes full program and 
manual. Mastercard and Visa 
accepted. 

WISCO COMPUTING 

2821 Sampson Street 
Wisconsin Rapids, Wl 54494 
(715) 423-8189 
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ENTERTAINMENT/ 
GAMES 



Amuse your Friends! 
Insult your Enemies! 

Only $19.95 

The AB User generates line af- 
ter line of creative expletives 
at your command. Uses both 
its own vast dic* ; onary and 
custom words you input. Just 
choose your target - the AB 
User does the rest. Not Copy 
Protected. To order must state 
and sign age over 21. Send 
check or money order for 
$19.95 to: 

Trend Ware 
Corporation 

P.O. Box 510504 
Melbourne Beach, FL 
32951-0504 
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ENTERTAINMENT/ 
GAMES 



SPORTS HANDICAPPING SOFTWARE 

$$WIN with thoroughbred/harness & 

greyhound handicapping software-$52.95 

each. Up to 13 entries analyzed: class, speed, 

times, odds, track, post, stretch, & finish. Pro 

Football, Baseball, Basketball Software— 

$52.95. Handicap races & games in minutes. 

MC/VISA accepted. Free info. 

SOFTWARE EXCHANGE 

P.O. Box 5382-PM 

W. Bloomfieid, Ml 48033 

(313) 626-7208. Orders: 1-800-527-9467 



Adult Software 

For IBM PC, XT, AT, 
PS/2 & Compatibles 
GRAPHICS CARD NEEDED 

Volume I $11.95 ppd 

Volume II $11.95 ppd 

Volume III $16.95 ppd 

New Series 

Ml thru M7 $5.00 each ppd 

Catalog Diskette $4.00 ppd 

World' a Largest Distributor 

Check, Money Order, 
Bank Check Accepted 

£k AOS & 

\Jk P.0 Boi 106 *rT 

P^ Marion, CT 06444 T 
Mutt SUte Age i* Over 21 

■M * • »ipi m i< T, •*.■»» ml IBM Cn 
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Win Lotto Millions! 




NEW! LOTTO PICKER PLUS v2.1. stores past 
Lotto. Keno. & Daily # s & uses various prob- 
ability analysis to select your possible million 
$$ ticket' Bonus # s are easily handled Access 
your files with our editor GUARANTEED to 
work for all lotteries worldwide' We give you 
the PICKS -not a bunch of |umbled statistics' 
For IBM. C64/ 128. & 64k Apple II $34.95 
(+$555 s/h) For a 3 5" disk add $10 
ORDERS 1-800-634 5463 x 293 
p**T— Y-a-= GE RIDGE SERVICES INC 
L& LAiXg 170 B way Suite 201 
^■P^^ New York NY 10038 

Into 718 317 1961 

NY residents must add sales tax Write lor further into 
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Enjoy the 
Best in 
Computer Bridge 
and Other Games 

Apple, C-64, IBM/ 
Compat, Mac, 
Atari ST 

CIRCLE 355 ON 
READER SERVICE CARD 



Tom Throop s Bridge Baron 

Bid and Play over a billion random deals. 
Winner of 1986 & 1987 CES AWARDS. 

$49.95 

Other Games Include: 

Black Jack, Chess, Cribbage, Hearts, Pinball, Poker 



Great Games Products 

8804 Chalon Dr.. Bethesda. MD 20817. 
For fast service call: 800-426-3748. 
In MD call: 301-365-3297 
$4 s&h ea.. MD add 5% tax. 
Check. VI, MC accepted 



NEMESIS... 




"If you are interested in Go, buy this 
program." Jerry Pournelle, Byte 7/87 

Why do the Japanese show Go on prime 
time TV? Learn why they have been 
addicted to this game for millennia 
NEMESIS ", the world s strongest Go 
program, is the ideal tutor. Packed with 
vital teaching features, NEMESIS "" even 
tells why he makes his moves! 



The Go Master 



To order call 617-861-0488 or send $79 for Nemesis or $125 for 
Nemesis plus optional 1000 + Joseki Tutor + $3 S/H. 

Toyogo Inc. 

76 Bedford Street, Suite 34, Dept. D, Lexington, MA 02173 
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Beat the odds 
with your PC! 

Say goodbye to Lady Luck and leave your 
rabbit's foot at home. Now there's a way to scientifically im- 
prove your odds of winning the lottery. Why trust fate with the 
chance of a lifetime? With Lotto Logic® you will have your best 
odds ever of winning that jackpot. Here's what makes this 
powerful program the top odds reduction software on the market: 

■ sophisticated trend analysis 

■ Dr. Bradley system — under exclusive license to Lotto Logic® 

■ more systems to choose from 

■ compound trend effect with system combination 

■ menu driven — easy to use 

■ data base for most state lotteries included 

With Lotto Logic® you can get serious about winning the 
lottery! To get your copy ask your favorite software dealer, or 
call this toll-free number today: 1-800-433-6960. 

ONLY $79.95 U.S. plus $2.00 postage 

MACTON INDUSTRIES INC. 

17371 N.E. 67th Court, Suite 211 
Redmond, WA 98052 
Now also available from the makers of Lotto Logic® — 
Thoroughbred Logic®, a similar odds reduction program for 
those who play the ponies. Get serious about winning today! 
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ENTERTAINMENT/GAMES 



FINANCIAL 




CIRCLE 
RK.ADKR SK 



ADULT SOFTWARE 

2 Volume s CGA / 10 volumes monochrome graphics, 
World's largest collection! 





358 ON 
RVKK (A 



Over 150 games, graphics and animation programs. Many Gold 
Coast occlusives, found nowhere else at any price! All prices 
postage paid! Foreign orders & 15," please add $1.00 each volume. 

S7.75 Each Byte-crammed Volume 
CGA 6 mime Sampler $36.00/20 Volume set $99.95 

Monochrome Graphics 10 Volume set $49,951 
30 DAY money-back guarantee if not completely satisfied. 

FREE Order Only: 1-800-825-DISK 

CATALOG! Customer Service: 1-201-864-0024 

m> *u MUST be Zl to onler these disks or the catalog. Ptease state age. 

Gold Coast Computing Services 

RO. Box 1257-PCC, Secaucus, NJ 07096-1257 



■TM 



LOANSHARK 

Be Loansmart with Loanshark! 
Side by Side Loan Comparisons 

* Fixed sad/or variable interest rates, principles, & terms/ 

* Monthly payments, and detailed interest cost analysis 

* Detailed & summary amortization schedules. 

* Elaborate graphic analysis; on screen and printable. 
Powe rful! With easy to use guides for novice users. 

(803) 345-5739 

LOANSHARK 
432 Sid Bickley Road 
Chapin, South Carolina 29036 




use Visa or MC 



IBM 



run* on IBM compatible computers with 640ttof RAM uung Lotus 
I -2-3 release 2 or 2 .01 . IBM » TM of IBM Corp. ; Louts I -2-3 « TM of Lotus 
Development Corp CIRCI.F. 3*3 ON RKADF.R SERVICE CARD 



Dolphin Sailing Simulator 

AUTHENTIC & 

CHALLENGING S 

"MARINE" 

(pg. 290) ^i-^ftl t -x^i»mv.'*.^h^M 




CRAPS, BLACKJACK 
LAS VEGAS HOLD'EM 



CASINO CRAPS has exact house 
limits, odds, payoffs, excellent for 
beginners or experienced shooters. 
CASINO BLACKJACK COUNTER/ 
TUTOR teaches card counting, gives 
the expert play for any situation. LAS 
VEGAS HOLD'EM lets you play 
against 7 tough opponents. Color/ 
mono. $35 each, $60/2, $80 all three, 
Visa/MC/AE. 

MANHATTAN SOFTWARE 
P.O. Box 148 Peterborough, NH 03458 
1-800-432-5656 Info 603-924-9998 
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LOTTO NUMBER 
ANALYZER 



[Use your PC to help you win thel 
Lotto Forget random numbers' Thisl 
fun to use program for most homel 
(computers will quickly tell youl 
which numbers are 'due', patternsl 
and trends, what groups to play andl 
more 1 Make you selection based onl 
the laws of probability andl 
[INCREASE your chances of winning 1 ' 
IBM and others only $24 95 
plus $2 00 Ship /Handling 
Fast service on V/MC & MO 



SOFT-BYTE 

(513) 278-1110 
P.O. Box 556, Forum* Park 
Dayton, OH 45405 
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GRADE BOOK POWER ™ 

Very comprehensive student 
progress reports. Enter either 
letter or number grades. Prints 
out 28 different kinds of reports. 
Up to 34 students in each of 10 
classes. Up to 47 assignments 
per student per quarter. 
Assignment grades are easily 
entered, added, revised, 
updated, deleted, and weighted 
IBM 256K. Indicate 5 1/4" or 3 
1/2" diskette. $6.95 sample disk 
or $59 plus $2 shipping includes 
full program and manual 
Mastercard and Visa accepted. 

WISCO COMPUTING 

2821 Sampson Street 
Wisconsin Rapids, Wl 54494 
(715) 423-8189 
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TO PLACE YOUR 
AD IN 
THE SOURCE, 
CALL 

(212) 503-5102 



MUTUAL FUND INVESTORS! 

FUNDGRAF © will graph and find best per- 
forming funds or stocks. Graph price and/or 
moving average (any span). Superimpose 
graphs for comparison. Calculate strength rat- 
ings. Generate BUY & SELL signals as trend 
changes. For IBM-PC compatibles only. Demo 
$10. Free information. FUNDGRAF program & 
data $100. 
Parsons Software 
Dept-P, 1230 West Sixth St. 
Loveland, CO 80537 
303/669-3744 VISA/MC orders. 



GENERAL 



HEALTH 



FREE SOFTWARE CATALOG 

We carry software at DISCOUNT prices 
for the following computers 

• APPLE (II. e. c. * GS MAC) 

• ATARI (8-bit. ST) 

• COMMODORE (Amiga C64 128) 

• IBM PCs and Compatibles 

• TIMEX SINCLAIR 

SPECIALS: 
Word Perfect Version 5 

IBM $213.78 PPD 
Word Perfect Executives 
IBM $125.35 PPD 
Quattro (Borland). IBM $161.69 PPD 

WMJ DATA SYSTEMS-P2 

4 Bu tterfly Drive • Hauppauge, NY 11788 

I gjgj (516)543-5252 



Compuserve: 72160, 144 

CALL OR WRITE TODAY 
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14 Programs For $136! 

SofPourri is a set of 14 useful programs: 

• Planning calendar 

• Graphs without graphics 

• Spelling checker 

• Accounting reports 

• Configure printer, keyboard, anything 
And more! Only $136. FREE Brochure. 

Craig Banning 

Route 3, Box 317 

Big Pine Key, Florida 33043 

(305) 872-3817 



PC-RELAX® 

Finally A Program That Calms You Down: 
Shapes. Colors, forms, continually changing 
images, non-repeating, abstract & realistic. 
Self-driven or interactive, relaxes and/or stimu- 
lates according to mood, eases tired nerves 
"Monitoritis" in office/home. Reviewed by doc- 
tors. 256K, needs EGA/CGA/Monographics, 
$39.95 + $3.00 S&H( + N Y. Tax) VISA/MC. 
TRU-IMAGE 

P.O. Box 660 - Cooper Station 
New York, N Y. 10276 
(212) 777-7609 

Diet Analyzer 

Ideal for weight control, menu planning, special 
diets, recipe analysis. Tracks calories, sodium, 
cholesterol, fiber. +20 others lot 1000 foods 
(incl. many fast foods) & 100 exercises. Can 
add more. Multi-day averages. $49 95 + 
$2.50 s/h. 30 day trial. AmEx/MC/Visa/chks. 
Demo Disk $5. Free catalog. 
Natural Software Limited 
129 Pearsall Place 
Ithaca, NY 14850 
800/626-2511,607/272-0157 



MAILING LISTS 




"Just what the 
Doctor Ordered" 

DOCTOR DATA Label '" is 
a Friendly, Menu-Driven 
Professional Mail Manager. 
Data files are dBASE III compatible. Print 
Bulk Rate" labels fir reports. Print 1-9 
across on anything in any order. CAR-RT 
SORT field. Set Filter using Equal, Mot Equal. 
Within fir Range operators. Turn Fields" fir 
"Carry-over" Oil or OFF for easy fir fast data 
entry. Mail Merge with editor or use your 
own, duplicate checker, 1 Billion records per 
file, fir much, much more: $79 + $3 Sfirfl or 
limited 250 records per file demo: $3. 



DOCTOR DATA SOFTWARE 

P.O. Box 1 1368, Dept C 
Phoenix, AZ 85061-1368 
(602) 246-8907 
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MARINE 



Entertainment Software 

Flight Simulator 2 of the sailing world. . . " 

Computer Gaming World Magazine 



SAILING SIMULATOR STARTER 

SET... $49.95 INCLUDES: 

4 SAILBOATS, CHESAPEAKE 

CHALLENGE & MASTER DISK 

BOATING SIMULATOR STARTER 

SET.. .$49.95 INCLUDES: 

4 POWERBOATS, CHESAPEAKE 

CHALLENGE & MASTER DISK 



ADD TO YOUR COLLECTION 
SIMULATOR VOYAGE 
DISKS... $24. 95 each 

- San Francisco Sailabout 

- New England Excursion 

- Florida Fantasy 

- Chicago Crossing 

- Long Island Liberty 

- California Cruising 

- Vancouver Vacation 




p o# 

Educational 

Software 

Sailing Instructor Series 



Realistic new series of sailing simulation ..." 

Omni Magazine 

Select Stories, Adventures, Quizzes, Voyages, Courses and Weather. Boats from 
18' to 52' with up to eight sails in popular sailing areas around the country, with 
Navigation charts, scenery, depths and obstructions as they actually exist. 

Eight Lesson Modules available at $44.95 each. MASTER SYSTEM $24.95 
(REQUIRED one time) BASIC SAILING. SAILING THEORY, RULES OF THE 
ROAD, NAVIGATION, RACING TECHNIQUES, 
CRUISING TECHNIQUES, PASSAGEMAKING. 
HEAVY WEATHER SAILING 

COMPLETE SAILING LIBRARY Includes 
Master & All Eight Lesson Modules . . . $289.69 

CATALOGUE AVAILABLE 




TO ORDER CALL 1-800-367-3622 

P.O. Box 188, Downingtown, PA 19335 



Dolphin 
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MarineSystems.lnc. 



PROJECT MANAGEMENT 
SYSTEMS 



PROJECT MANAGEMENT & FLOWCHARTS UNDER $100 

Our easy-to-use, affordable, full-featured project manager includes critical path, ear- 
ly and late start/finish dates, 1000 resources, and a nine-year calendar. Pull down 



menus, mouse/keyboard. Flowchart program 
Everybody s Planner: $99.95 + 5.55 p/h. Demo 
$15.00. Ask us about Design Your Own Home 
$99 .95 + 5.55 p/h. and Electronic Drawing 

$49.95 + 3.55 p/h. Orders only: 1-800-451-3871 



Abracadata 

PO Box 2440, Dept. PCC 
Eugene, OR 97402 
(503) 342-3030 
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THIS 

SUMMER, 
LAND THE 
i BIG ONE! 
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Expect more than a few nibbles this summer from 
clients and distributors. Ziff-Davis reprints are 
custom-designed and will make your product's review 
an attractive marketing lure. 

If you're looking to land the big one this summer, 
contact Jennifer Locke — Reprints Manager, Ziff-Davis 
Publishing Co., One Park Ave., NX NY 10016, (212) 
503-5447, or on MCI Mail. (Min. order 500 reprints.) 



THE SOURCE second and third color options available. For more information, 

CALL (212) 503-5102 
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PUBLIC DOMAIN 





Tired of the High Price of Software! 

100's of the highest quality Pubic Domain and Shareware 
programs, as low as $1.99 ea. Applications, games, 
graphics, publishing, laser fonts and more. Fast Service, 
Free Support. Send $1.00 (reoieve free software with your 
first order) or Call us, for a complete catalog of software and 
hardware. Dealers welcome. RSM, Inc. 7675 N. First 
Street, Suite 202-PCC, Fresno, CA 93710. 

(800)541-8804 ^^S^-ard (209)439-5646 



1-800-843-5084 

Call for FREE catalog!!! 




PEOPLE'S 



IBM Shareware/Public Domain 
collection conveniently available for 
only $3.75/disk FULL! 

Over 1600 selected programs PACKED together on 
just 220 diskettes, each diskette made available for 
only $3.75! Our FREE catalog offers an 
extraordinary range of programs, Including 
WORD PROCESSORS, GAMES, PERSONAL 
FINANCE, PROGRAMMING LANGUAGES, 
ACCOUNTING, UTILITIES. FOR DISK AND 
PRINTERS AND SCREEN, LOTUS WORKALIKES, 
DATABASE PROGRAMS, and much, much more!! 

Orders shipped on Visa, MasterCard, or COD 

but the catalog is free! 

P.O. Box 7087 
Warner Robins, GA 31095 
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Pi4>Uc Domain and Shareware for IBM* and Compatible*, DOS" 2.1 or high* 
Program* and utilities to meet all your computing i 



ADPLTS QM.T* * 

□ ADULTS OMUT/l (147) 

□ XXX m ORAPHICS (1491 

Prtntmaster Plus re q 
G XXX MUXTSHOP ORAPH- 
ICS (ISOt - Prints hop req 

□ ASTRO (397) -Arcade game. 

□ XASTTOOa 1430) -She It. 
** Color graphics required. 

Bsasssas 

□ EX-FORMS R«v. D13 (SS) - 

Menu driven forms generator. 

□ no pc-acct v3.o isss) - 

Integrated G/L. A R SAP 
REAL ESTATE AMAIXST 
(S3) - Menu driven. 
O EXPRESS CHECH V3.14 
(061) - Checkbook program. 

□ BtLLPOWXR V3.9 (601) • 
Time A billing. Hard drive req 

□ LAXDLORD V3.01 (OSOt • 
Fast A friendly rental proper- 
ty mgmt. Hard drive required 
G PDf AXCE MANAGER V4.0 
(77) - Accounting package 

G PUS QUOTE V3.14 (073) 
Prepare quotes for projects. 
G SOAR VI. 92 (449 A 400) 
12 disk setl A R program. 



G WILDCAT BBS VI. 03 (371 
* 373) - 12 disk setl Bulletin 
board system. Best yet. 
G PROCOMM V2 .42 (03 A 04) 
1 2 disk setl Menu driven. 
G QMODEM V3. 1(393 A 394) 
- 12 disk setl Modem program. 
G PC -TALE HI (4661 Modem 
program. Button waie. 

DATABASE 

□ FILE EXPRESS V4. 14 (33 A 

34) - 12 disk setl Menu driven. 
-I WAMPUM V3 IB (37 A 33) - 

12 disk setl dBase III clone. 

G PC-FILE « V3.0 (493 • 4901- 

13 disk setl But ton ware Great 

EDUCATION 

G COMPOSER (3) - Create. 

save. edit. play. A print. 

G LETTERFALL VI. 1 1119) - 

Improve your touch typing. 



O THE WORLD 3D (137) 
Display maps. CGA required 
O FUNNELS A BUCKETS V3.0 
1130) - Great math game. 5 10. 
G EXnrS ABC 8 (131) - Bas 
k required Ages 2 - 6. 
G ALOEBRA TUTOR VI. 01 
(077) - Teaches various opera- 
tions of algebra Keeps score 
3 POLTOLOT V6.01 (139) Vo- 
cabulary. Grades 7 - college 

uAttBSS 

G ADVENTURE OAMX TOOL- 
KIT 1090 A OSS) - (2 disk setl 
Create A play your own games. 
G BLACKJACK (901 • Ad 
vanced blackjack game 
G MONOPOLY V6.7 (1061 
Just like board game. CGA req 
O DUNOEONS A DRAGONS 
VI. 1 (300) Can you survive 
G 3D CHESS V1.01 (310) - 
Excellent chess game 
G SUPER PDfBALL (313) - 5 
different games. CGA required 
O WORDPLAY (367) • Wheel of 
Fortune clone. CGA req 
G DIO LEAGUE BASEBALL 
(344)- Pkk your team CGA req 
G MINIATURE GOLF (000) 16 
hole golf course. CGA req 

GRAPHICS 
G FDfOERPAINT V3.0 (3331 
Paint program 6 font 61 sizes 
O CITY DESK VS.O (197) 
Desktop publisher 
G PRINTMASTER ORAPHICS/ 
3 I04SI - Over 150 graphks 
Requires Printmaster Plus 
GFRDTTSHOP GRAPHICS 2 
(039) • Over 150 graphks Re 
quires Prints hop 
O BARCODE V3. 1 (093) • Prini 
barcodes from your data. Easy 

NOVELTIES 

G EDNAs COOKBOOK VI. 16 
(066) - Recipe mgr 2 drives req 
G VEHICLE RECORD SYS 
TEM (067) - Track auto expense 
G WEIGHT CONTROL (036) 
Get rid of unwanted weight 



G WISDOM OF THE AOES (044 
- 347) - 14 disk setl Almanac 

PRINTER UTILITIES 

3L0V3.1 (009) - Produces high 
quality text on dot matrix 
G ONSIDE 1060) - Sideways 
printing program Epson printer 



O PC CALC ♦ V 1.0 (037-0391 - 
13 disk setl - Spreadsheet prog. 
G LOTUS LEARNTNO SYSTEM 
(40S)- Beginning tutor for Lotus. 
G AS EASY AS VS.O )303( • Lo- 
tus 123 clone 

UTILITIES 
O DOS HELP (3001 Help screen 
for DOS For DOS 3 XX 
G DOS TUTORIAL V4.3 (306) - 
O VACCINE (041) - Fight 
j against virus' A 'trojan horse's. 
I O AUTOMENU V4.01 (330) - Ac- 
j cess programs, batch flies 

WQRP FRQCESMNQ 

G WORDPERFECT MACROS 
\ (ISO) • Over 60 WP v5 req 
j O PC WRITE V2. 71 (9 A 10) - 12 

' disk setl Full featured 

O PC TYPE 4 1373 - 370) - 13 
j disk setl A word processor. 

G LEGAL FORMS A LETTERS 

| (611) - A must for all Over 100 
forms WP needed to modify 

F# of UP disks* Q $:.» • 

j Calif. Res. Sslss Tax (*.*<Vt - | 

< Shipping A Handling • 3 '» 

'| Orders shipped UPS Ground 
TOTAL » * 
f *2 disk sets are 2 f 82 99 etc 
Send Name Address, order A 
check or monev order to: 

California FREEWARE 

1406 Springline Dr. Dept P 
Palm dale CA 93550 

(805) 273 0300 

Csi: or write for free catalog containing | 
over *.» disks of quality software. 
Hoar* M-F 9am - Spaa PST 
3.5 ' media $3.9* ea 
All COD orders placed before 

lpm PST seat tame day. 



Sorry, ao Credit Card Orders 



I 
I 
I 
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PC SOFTWARE 

For IBM & PC Compatibles 

The best of the best in Shareware 
and Public Domain software. No 
min. order! 1-4 disks - $3.98 ea. 
5-9 disks- $3.48 ea. 10 4- $2.98 ea. 
No S/H. 24 hr. toll tree order 
number. Visa/MC. Orders shipped 
in 24 hrs. Free disk catalog - 5.5" to 
first 25 callers. $2.25 there after or 
write for free mini catalog. 

To order: 800-245-1516 
AFL INDUSTRIES 

Software Division 
213 Ward Circle, Suite 202 
Brentwood. TN 37027 
(615) 371-8388 
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IBM SOFTWARE 
AS LOW AS $1 



We rent, trade and sell IBM 
software. Shareware as low as 
$1 ! Send two 25c stamps or 

$1 for 100+ page, menu-driv- 
en catalogue diskette describ- 
ing and reviewing over 1000 
titles! Or, call after 5:30 pm. 
We have games, business, re- 
ligious, educational, com- 
munications, utilities, office 
software and much more. 



The Free Software Club 

Dept PCC. 6944 Hudson Blvd 
North Oakdale. MN 55119 612-731-3107 
CIRCLE 371 ON READER SERVICE CARD 



THE SOURCE second and third color 
options available. For more information, 

CALL (212) 503-5102 



UNIQUE 
SOFTWARE.' 

Find new uses for your IBM with qual 
ity software selected specially for en- 
tertainment, home or personal use. 
Samples from our catalog include: 

ENTERTAINMENT 
■Lotto Buster ■ Bible Trivia 
■Crosswords ■ Astrology 

■ NFL Football ■ Biorvthms 

HOME APPLICATIONS 

■ Music Library HMealMate 
■Jog Log IHome Loan 
■Check Manager ■ VCR Library 

GAMES 
■Space Invaders BPacman 

■ Pinball /Sleuth BEGA Games 
■Cavequest/D&D ■ Casino Games 

Plus Education. Graphics, Word 
Processing, Databases, Utilities and 
more. $4 00/disk. MONEY BACK 
GUARANTEE. Free detailed catalog 

THE PC ARCADE 

276-B Morehouse Rd. Easton, CT. 06612 
CIRCLE 373 ON READER SERVICE CARD 



FREE 
Catalog on DISK 

The BEST collection of 
public domain/shareware 
software for IBM & compat. 
HUNDREDS to choose from. 

JDX DCS 

P.O. Box 1561 
Corona, CA 91718 
(714) 734-7075 

Call or send for free disk now! 

Specify size: 
5.25 or 3.50 
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PROGRAMMING TOOLS 



QuickBASIC Toolkits 

A Series of Tools for QuickBASIC 4 and BASCOM 6 



Projx:QBTOOLS/3 

Contains over 300 routines, includ- 
ing such functions as Pull Down 
Menus, Dialog Boxes, BTree file In- 
dexing, Screen save & restore, Win- 
dows, Bit Manipulation, Mouse 
control, Low level file access, 
Spooler control, Directory access, 
Sorting, Searching, Record alloca- 
tion, Input Editors, Scroll Boxes and 
menus, Query interface, etc. 

Features 

Screen Compiler that Com- 
puter Language (May '88) 
called - "a unique screen gener- 
ator.." and "... found OSC a 
cleaner, easier product to work 
with than most screen gener- 
ators..." 

Library Manager that builds intel- 
ligent libraries based upon source 
code needs! 

Source Code Formatter that 
makes sense out of spaghetti code. 

Help Text Manager and Editor that 
allows context sensitive help 
anywhere in your application. 

$89.95 

Projx:DBKIT 

This Database Construction Kit 
creates complete QuickBASIC 
programs to access files that have 
multiple indexes. It includes all of 
the QBTOOLS/3 routines that are 
needed in running an application. 

$69.95 



Projx: BTree 

The File Access System is our 
popular and FAST data file indexing 
system. 

$49.95 

Projx: Async Telecomm Toolkit 

Make QuickBASIC communicate! 
With XMODEM, YMODEM upload 
and download you can access all 
BBS systems through YOUR ap- 
plication program. Write your own 
BBS or PROCOMM Clone! In- 
cludes CRC, Checksum, Send and 
Get Characters and Lines of text, 
Keep DTR high when chaining be- 
tween programs! Projx:Async in- 
cludes sample terminal program 
code to get you up and going. 

$89.95 



ProjxrOSC Professional Screen 
Compiler 

This is our advanced screen com- 
piler (COMPUTER LANGUAGE 
loved an earlier version). Since 
then, we added LOTS more fea- 
tures and made the user interface 
more intuitive. OSC Creates 
screens for use in QuickBASIC, C, 
PASCAL, FORTRAN, CLIPPER, 
MASM. If you use .OBJ files then 
you can MAKE use of Projx:OSC. 

"Any Compiler that links .OBJ 
modules will benefit from OSC." 
Computer Language, May '88 

$79.95 



QBTOOLS/3 PLUS con- 
stitutes all or these programs: 
for only $179.95 . 



Memory Resident QuickBASIC 
Cuide 

Free, with each tool kit that you pur- 
chase. Covers all aspects of 
QuickBASIC 4.0 syntax. Includes 
tables etc. 



$FREE 




SOFTWARE 
DEVELOPMENT Inc. 



Microsoft's QuickBASIC 4.0 

$66.66 

Buy QBTOOLS/3 PLUS and Get 
QuickBASIC 4.0 for 
ONLY 

$52.25! 

Shipping is free! 

1257 Marlyn Road 
Philadelphia, PA 19151 

MC / VISA / COD 

1-800-678-2112 
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THE SOURCE second and third color 
options available. For more information, 

CALL (212) 503-5102 



PROGRAMMING 
LANGUAGES 



AUT0MAT0R mi 

J 01— your PC 

Concurrent PC Control 
Language For Automation & 
Control Of Any PC & 
Mainframe Application. 

Intelligent 
Workstation Solutions 

Contract Programming & Sales 
Call: (602) 488-1 598 For Info 

< IK( I K <7hO\ ki \I>KK KKKYH'K ('AMU 



REAL ESTATE 



INVESTMENT ANALYSIS 

Analyze and forecast any investment 
property or development, residential or 
commercial. As many loans, leases, 
expenses and yean as you want NPV, 
IRR and FMRR before and after tax. 
Fast "What-ifi", Sensitivity and Risk 
Analysis. Revised for 1986 Tax Act 
Partnerships / Graphics / Monthly 
capability available. Demo and 30 day 
money-back. Call for free literature, 
sample reports and nationally published 
reviews. Sold and improved since 1982. 

Analytic Associates 
(213) 541-0418 

IIMIK 377 ON KhXDKK ShKX K'Kt'AMIl 



PROPERTY 
MANAGEMENT 

Since 1978 over 6,500 users of our 
software have found it compre- 
hensive, flexible and easy to use. 
We offer systems to manage the 
following types of properties: 
COMMKRCIAL RKSIDKNTIAL 
CONDOMINIUM HOMKOWNKRS 
ASSOC. MINI-STORAGK FACILI- 
TIES. For more info, and sample 
printouts call. 

REALTY AUTOMATION 

1 136 Eastshore Dr. 
Hayden Lake, ID 85835 
(208) 772-3259 
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TO PLACE YOUR 
AD IN 
THE SOURCE, 

CALL 

(212) 503-5102 
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RELIGION 


SPORTS 


UTILITIES 





THE ULTIMATE BIBLE! 



"Entertaining ... sophisticated" says PC Mag. 
The Bookmaster™ Bible is the world's most 
powerful Bible study program! Features : 

Unsurpassed searching ! Find word/phrase 
groups, proximitites, exclusions and more! 
Personal commentary! Create your own 
notes right within text. (Save/print/search.etc) 
Pop-up menus ! Help, report, bookmark and 
more all pop-up. Easy to leam and use! 
30-dav mon eyback guarantee! 
NIV or KJV iust SI 89 + S5 s/h . (+$3 COD) 

KOA.LA-T SOFTWARE 
3255 Wing Street Suite 220 
San Diego, CA 92110 619.272.4312 (info) 

800.642.1144 visa, mc cod 
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SEARCH THE 
BIBLE IN 

2 SECONDS 
OR LESS. 

WORDsearch™ is the world's 
fastest, most advanced NIV 
Bible concordance software. 

Instantly locate all relevant 
passages by word, phrase, or 
word combinations. And you 
can transfer Bible verses to 
most word processors. 

WSrS&plus $5 p&h. Full- 
function demo, $7. Call about 
our 30-day no-risk free trial. 

800-888-9898 

5014 Lakeview, Austin, TX 78732 



SALE 
$119.95 

until 10/15 
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TO PLACE YOUR 
AD IN 
THE SOURCE, 
CALL 

(212) 503-5102 




Sports Scheduler 

Create a schedule in min- 
utes for any league with 4 to 
22 teams 

Select days, times and 
locations for each game 

Produces a "bye for an 
odd number of teams 

IBM PC * compatibles 5l!| !51 
lle(128K),llc,llgs 589.99 Intro 

Send Check or Money Order 
Sports Software Associates 
76 Recreation Park Drive 
Hingham, MA 02043 

LC617) 749-7880 
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TAXES 



FORECAST 1988 TAXES 

Start with 1987 return, make 
changes for 1988, compute 
1988 return. All tax law 
changes. New 1988 tax tables. 

For IBM/compatible personal 
computers, DOS 2.0 + , 256K, 
5 V4 floppy. 

124.95 + S3 s/h. MA add 
11.25 tax. Check/MO only. 

Quality Business Systems 

P.O. Box 805 
Hudson, MA 01749 
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UTILITIES 



EZ-PRINTSET™ FOR 1-2-3 

Instant cure for 1-2-3 printing headaches! 
Show all your print settings on one screen. 
Run jobs with named PrintSets. Easy to 
install in your existing worksheets. 
EZ-PrintSet is a worksheet file, showing all 
macro code. Only $26.95 Plus $2.50 s/h. 
Add 6% NJ tax. 30 day money back guarantee. 
LICHTMAN INDUSTRIES 
Lackawanna Plaza 
Millburn. NJ 07041 
201-467-0010 



AT's DON'T NEED 360KB DRIVES 



The 1.2MB drive has long been known to 
READ but NOT reliably WRITE on 360KB 
floppies. With "CPYAT2PC" 1.2MB drives 
CAN reliably WRITE 360KB floppies saving a 
slot for a second hard disk or backup tape. 
"CPYAT2PC" (Not Copy Protected) offers the 
preferable SOFTWARE SOLUTION. 

• NO software or hardware modification 

• A 360K drive is NOT required 

• "CPYAT2PC" program MAY reside on hard disk 

• Runs on IBM PC/AT and COMPATIBLES 
i.e. Compaq Deskpro 286/386, AT&T 6300 + , 
HP Vectra, Sperry PC/IT, Tandy 3000 

Only $79.00 + $4.00 S/H VISA, MC, COD, UPS-B/R 
ORDER TOLL FREE 1-800-523-8777 

TELEX EZLINK 62873089 
Dealer Inquiries Invited 

MICROBRIDGE COMPUTERS 

655 Skyway #125 
San Carlos, CA 94070 
CA 415-593-8777 
NY 212-334-1858 





FAX (415) 593-7675 
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WORD PROCESSING 



PC-Write* 

Full Featured Word Processor 



macros 




Version 2.71. Easy to use. Spell check, 

dl files, 

t+ ; 

Compfete registered package includes software, user 



mailmerge, split screen, ASCII 
and more. Supports LaserJet + 
most popular in PC Magazine and PC world surveys. 



manual, 1 year support, newsletter and 2 free updates: 
$89. As shareware - try full software with guide and 
tutorial on 2 diskettes: $16. VISA/MC 

90 day monev-back guarantee! 
1-800-888-8088 refpeoc 

Quicksoft, inc. m&mf?**™ 
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THE SOURCE second and third 
color options available. 
For more information, 

CALL (212) 503-5102 
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MISCELLANEOUS/ACCESSORIES CATALOGUES 



Genuine Leather 3.5 Diskette Pocket Wallet 
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The 3.5 Genuine Leather Pocket Wallet fits neatly 
in your suit jacket pocket, briefcase, or pocketbook. 
It holds 6-10 diskettes. The protective pockets are 
lined with a non-rip antistatic material. The 
DISKETTE PORTFOLIO seals tightly with a top line 
velcro. 

Standard colors. Burgundy, Black, Brown, London Tan. 

We manufacture to suit your needs. 

(Corporate and dealer inquiries welcome. ) 
MC/Visa/Am Ex 

Special introductory offer S24.95 

Satisfaction Guaranteed 



REMEMBER WHEN INC. 

15 Union St., Lawrence, MA 01 840 

l -6 1 7-685-4504 circle 385 on reader service card 




Reclaim Your Desk From Your Disks 

Vertical Disk Storage for 3.5" disks 

• Holds over 240 Disks: no more juggling disk boxes, 

• Mounts on Wall: Lots more desk space, 

• Dust covers and office partition hangers available. 



"Mow my disks are on the wall, instead of in my way' 
Steven Lemke, Computer Products Design 



1- 

CIR< 



Open 7 days. Govt, and Education PO's accepted, 
COD. VISA, MC, AMEX 
800-942-4008 Vertical Solutions • PO Box 7535 • Olympia, WA 98507 

i.E 386 on reader service card — We Stood Disk Storage on End. 



BUSINESS OPPORTUNITIES 



PERSONAL 



COMPUTER OWNERS 



EARN $1,000 to $5,000 
MONTHLY 



WORK AT HOME 
IN SPARE TIME 



Performing simple 
S ©f' ,f/ services with 




your Computer 

Write for Free List of 
100 Best Services 
to Offer! 

A.I.M.R.F. 

P.O. Box 60369 
San Diego, CA 92106 } 
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TO PLACE YOUR 
AD IN 
THE SOURCE, 

CALL 

(212) 503-5102 



aillMllllllllllllltlllllllllllllllllllllilHIIIIIIIIIIIlllllllllllltltllHtMMNIIIIIIIHIIIIIHttllMUt 

| PCjr Owners j 

| Everything you'll ever need! j 

I • Memory sidecars which increase memory to 736K 

I • Second & third disk drives which snap on top 

= • Disk drives which read & write 1 .2 MB AT diskettes 

s • 3Vfc" disk drives which store up to 81 3K 

I • 20 MB hard disk drives which are DOS compatible 

5 • ROM's which make your display easier to read 

= • Upgrades which expand 128K sidecars to 51 2K 

I • Speed up boards & pseudo DMA cartridges 

5 • Clock modules, printer ports & speech attachments 

I • Joysticks, optical mice & light pens 

= • Adapters to use your PCjr monitor with a PC 

= • Switching boxes for monitors and/or serial devices 

5 • Full size keyboards & numeric keypads 

S • Keyboard, modem, printer & monitor cables 

= • Basic manuals & other PCjr books 

I • Game cartridges & other PCjr software 

I PLUS MUCH, MUCH MORE!! | 

Write to us or call our toll free number to | 
receive a FREE catalog of PCjr add-on products. 

I PC ENTERPRISES { 

The jrProducts Group 



9J 



Box 292 • Belmar, NJ 07719 



| (800) 922-PCJR 



(201)280-0025 | 
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TONER CARTRIDGE REFILLS 





ONLY 

$ 



"The highest quality toner cartridge 
refilling . . . at the lowest price!" 

* Cartridges perform like new-Factory like 
recharge process 

* 30 to 50% MORE SUPER BLACK TONER 

* 100% MONEY BACK GUARANTEE 
p\AJS Written Printer Warranty Included 

* 24 Hour turnaround, Free return shipping 

* Blue/Brown Available $10 more 

* Refelting of Fuser Rod included in price 

* We refill EP Series I, EPS Series II on all Cannon, HP, Apple, QMS, Wang and more 

Call Now and Save! (818) 999-1989 

Laser Refill 
7272 Elmsbury Lane, West Hills, CA 91307 
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THE SOURCE second and third 
color options available. For more 
information, CALL (212) 503-5102 
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Cocaine can 

mate you blind 



Cocaine fools your brain. 

When you first use it, you 
may feel more alert, more 
confident, more sociable, more 
in control of your life. 

In reality, of course, nothing 
has changed. But to your 
brain, the feeling seems real. 

From euphoria . . . 

You want to experience it again. 
So you do some more coke. 

Once more, you like the 
effects. It's a very clean high. 
It doesn't really feel like you're 
drugged. Only this time, you 
notice you don't feel so good 
when you come down. You're 
confused, edgy, anxious, even 
depressed. 

Fortunately, that's easy to fix. 
At least for the next 20 min- 
utes or so. All it takes is another 
few lines, or a few more hits 

on the pipe. 

You're discovering one of 
the things that makes cocaine 
so dangerous. 

It compels you to keep on 
using it. (Given unlimited 
access, laboratory monkeys 
take cocaine until they have 
seizures and die.) 

If you keep experimenting 
with cocaine, quite soon you 
may feel you need it just to 

c 1987. DDK Needham Worldwide Inc. 



function well. To perform 
better at work, to cope with 
stress, to escape depression, 
just to have a good time at 
a party or a concert. 

Like speed, cocaine makes 
you talk a lot and sleep a little. 
You can't sit still. You have 
difficulty concentrating and 
remembering. You feel aggres- 
sive and suspicious towards 
people. You don't want to eat 
very much. You become unin- 
terested in sex. 

To paranoia . . . 



Compulsion is now definitely ^ 
addiction. And there's worse ( 
to come. ( 

You stop caring how you 
look or how you feel. You 
become paranoid. You may feel 
people are persecuting you, 
and you may have an intense 
fear that the police are waiting 
to arrest you. (Not surprising, 
since cocaine is illegal.) 

You may have hallucinations. 
Because coke heightens your 
senses, they may seem 
terrifyingly real. 

As one woman overdosed, 
she heard laughter nearby and 
a voice that said, "I've got you 
now." So many people have 
been totally convinced that I 

Partnership for 



bugs were crawling on or 
out of their skin, that the hal- 
lucination has a nickname: 
the coke bugs. 

Especially if you've been 
smoking cocaine, you may 
become violent, or feel suicidal. 

When coke gets you really 
strung out, you may turn to 
other drugs to slow down. Par- 
ticularly downers like alcohol, 
tranquilizers, marijuana and 
heroin. (A speedball -heroin 
and cocaine— is what killed 
John Belushi.) 

If you saw your doctor 
now and he didn't know you 
were using coke, he'd probably 
diagnose you as a manic- 
depressive. 



To psychosis . . . 

Literally you're crazy 

But you know what's truly 
frightening? Despite everything 
that's happening to you, even 
now, you may still feel totally 
in control. 

That's the drug talking. 
Cocaine really does make you 
blind to reality. And with what's 
known about it today you 
probably have to be something 
else to start using coke in the 
first place. 

Dumb. 

a Drug-Free America 
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PC COMPUTING 

in this month's issue is as simple as 1-2-3. And aosoiuxeiy 



IPrint or type your name 
and address on the 
attached card. Use only 
one card per person. 



2 Circle the numbers on the card that 
correspond to the numbers at the bot- 
tom of the advertisements or articles 
for which you want more information. 



3 Simply drop the card in the mail, the 
postage is already paid and the litera- 
ture you want will be mailed to you 
free of charge by the manufacturer. 



Detach along perforation 
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Please tell us about yourself. 

IHow did you receive this 
issue of PC Computing? 

a □ I subscribe 
b □ Bought at newsstand 
c □ Borrowed from a friend 
Where do you use your com- 
puter (check one only): 
d □ Home f □ Both 
e □ Business 

Please estimate the total 
number of hours you spend 
on a computer per week 

(check one only): 
g □ 5 or less i □ 10-20 
h □ 5-10 j □ 20 or more 



5 



2 
3 



4 What kind of computers do 
you currently use (check all 

that apply): 
k □ IBM/Compatible 
I □ MAC/ Apple n □ Mainframe 
m □ Minicomputer o □ Other 



Do you plan to buy any of the 
hardware or software men- 
tioned below in the next 12 
months (check all that apply): 

Hardware 

p □ PC 

q □ Printer/Plotter 
r □ Monitor 
s □ DiskAape Back-up 
t □ Add-in Board 
u □ Communications 

Software 

v □ Accounting 

w □ Spreadsheet/Financial 

Planner 
x □ Product Managers 
y □ Word Processors 
z □ Database Managers 

1 □ Graphics 

2 □ CAD/CAM 

3 □ Communications 
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Please tell us about yourself. 

IHow did you receive this 
issue of PC Computing? 

a □ I subscribe 
b □ Bought at newsstand 
c □ Borrowed from a friend 
Where do you use your com- 
puter (check one only): 
d □ Home f □ Both 
e □ Business 

Please estimate the total 
number of hours you spend 
on a computer per week 

(check one only): 
g □ 5 or less i □ 10-20 
h □ 5-10 j □ 20 or more 



2 



3 



4 What kind of computers do 
you currently use (check all 

that apply): 
k □ IBM/Compatible 
I □ MAC/Apple n □ Mainframe 
m □ Minicomputer o □ Other 



5 Do you plan to buy any of the 
hardware or software men- 
tioned below in the next 12 
months (check all that apply): 

Hardware 

p □ PC 

q □ Printer/Plotter 
r □ Monitor 
s □ Disk/Tape Back-up 
t □ Add-in Board 
u □ Communications 

Software 

v □ Accounting 

w □ Spreadsheet/Financial 

Planner 
x □ Product Managers 
y □ Word Processors 
z □ Database Managers 

1 □ Graphics 

2 □ CAD/CAM 

3 □ Communications 
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subscription price is $19.94.) 



FREE 

INFORMATION 

Follow the in- 
structions on the 
reverse side of 
this card to re- 
ceive advertisers' 
product informa- 
tion, Free. 




SWE 63% 

Use these cards to get PC Computing 
delivered right to your home or 
office at the low 63% OFF* Super- 
Savings Rate. You get 12 issues for 
only $12.97 This price is nearly $7 
less than the regular annual sub- 
scription price—and over $22 
off the cover price! 

J a t V £ 9 ^ 0ffthe , annualsin 9 le - C0 Py Price 
ot$35.40. The regular subscription price is $19.94. 
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Lucid 3-D" is the 

best spreadsheet 

you can buy. 



Don't take our word for it. Use 
Lucid 3-D for 60 days. Return it 
for a full refund if not completely 
satisfied. Plus, instead of the $199 
list price an introductory spread- 
the-word price of $149. 




Winner of 
PC Magazine's 
1987 Award 
for Technical 
Excellence 



Lucid 3-D is priced to sell at 
$199, but we want thousands of 
people using Lucid everyday, all 
over the world. We invite you to 
be a part of that group. The 
reason we are offering Lucid for 
only $149, on a sixty day return 
for a full refund, is simple. 
Preliminary user testing of the 
product produces the same 
results over and over. People tell 
us they would never work without 
Lucid 3-D again. Even folks 
continuing to work with 1-2-3. 

Memory Resident 

That's because the idea of a 
memory resident spreadsheet 
makes sense, one that you can 
pop-up instantly while working in 
your word processor or any other 
program. Lucid lets you cut any- 
thing on the screen and paste it 
right into Lucid, or cut anything 
from a Lucid worksheet and paste 
into the application below. You 



can even run Lucid on top of 
1-2-3 if you like, and cut and 
paste information from one to 
the other, including formulas. 

Lucid 3-D was developed over 
the past two years with countless, 
exhaustive hours of planning and 
programming to produce 
something spectacular. This is a 
product that works the way we 
dreamed a spreadsheet would 
function. Everyone who has seen 
it says things like, 'lucid 3-D is 
how software of the 1990 s will look 
and perform", or even more to the 
point Tfa is the way 1 thought a 
computer should work". You'll see, 
Lucid is exciting. 

Masterwork 

We could go on at great length 
about all the features and 
innovations in Lucid, but Lucid is 
more than a bag of features. 
What is most important is the 
pride and craftsmanship that 
went into its creation. It is a 
masterwork. The overall feel is 
tight and polished. In fact Paul, 
Somerson, editorial director of 
PC Computing, used one word to 
describe it, "Slick". 

PCSG has built a reputation as 
a development laboratory 
Droducing products that you 
enow are excellent. In 1983 PCSG 
dominated the Model 100 laptop 
market with ROM based software 
that every reviewer rated as 

CIRCLE NO. 144 ON READER SERVICE CARD. 




POP-UP 3 DIMENS IONAL SPREADSHEET 

excellent. In 1985 we produced 
Lightning, the pioneer and award 
winning Disk speed up software. 
In 1986 we developed the 
Breakthru 286 accelerator board 
that blew everything else out of 
the water, and later we topped 
ourselves with the Breakthru 12. 
Now in 1988 those who have 
worked with Lucid 3-D tell us 
"you have done it again. This is 
software everyone should have'.' 



For a limited time 




plete other spreadsheet 
with a single key. 




Fig. 5 Of course, Lucid does multiple windows. 
Notice, you can simultaneously open windows in 
different directories, different drives, even down as 
many 3-D levels as you like. No one else can do that. 
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Exit I type Text Clipboard into application beloT] 



. .ranscrites the Clipboard to the 
undtrluinj application just as though it is being typed in fren 
the ktukoaH^thfp if is a wrd processor or other pri rM 

«l V tl ^i.T r ™l\ t6r sou can insert a ta le 

fro* Lucid into a word processing docunent. 

If Dunpinj into a word processor or other progran, first use 
the Lucid hot key to go back to the underlying wl cat on and 
place its cursor where you want the Clipboard to appear Then 

a Menu cnoice. 

, Export rate: 3 

iBPti^WSmV 1 * 1 ' V **' f m$ ™* J»ten.ines 

respond well to rapid input so you wight want to experiment. 
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Fig. 6 We need those budget figures in the Word 
Perfect letter we are writing. Clipboard Dump does 
it right now. 



Neno to: Robert Smith 

Enclosed are m estimates for the June 1988 Budget, 
expenditure's' "* " th " " m ■'"»»•«' 

Expense Budget June 1988 

Advertising 
Administration 
Operations 
Manufacturing 
Research 

Total 

Get back to me as soon as possible. 
Thanks, 
James Johnson 



Fig. 7 Here it is right in Word Perfect (or any word 
processor) just like you typed it. You can go the 
other way just as easily. 



478,385 
234,567 
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174,002 
842,(81 
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you can make your custom menus 
work like Lucid where one choice 
can take you down a level to a 
whole new set of choices. What's 
nice is that they will work from one 
spreadsheet to another. 

Mouseability 

Lucid 3-D was designed for both 
keyboard enthusiasts and mouse 
lovers alike. You can take your pick. 
Designed around the mouse from 
the ground up, the interface is 
smooth and natural. You select files 
to load from directory lists. Every- 
thing is point and click. What's 
more, any Lucid 3-D menu selection 
can be "moused" and the response 
time is "right now" instead of the 
sluggish "a little bit behind you" feel 
of add-on mouse menu systems like 
those you've seen with 1-2-3. 

A window pops up with a library 
of function names you can page 
through with the mouse. Se ect, click 
and it's in the formula with no 
typing required. You even have a 
label window that you can fill (from 
the keyboard) with favorite labels 
and names so that you can insert 
them later with the mouse. There's 
even a pop-up calculator to insert 
numbers so you don't have to go to 
the keyboard very often. 

It really permits that feeling of 
becoming one with your work. Lucid 



3-D has windows of user defined 
range names as well as the macros 
named by the user that can be 
selected just by pointing and clicking. 
Icons that are easy to grab with the 
mouse let you resize and move the 
spreadsheet window with the ease 
you would expect. Plus you can go 
anywhere on the sheet by moving 
the mouse and clicking on the 
spreadsheet borders. And remember, 
Lucid is designed so that any of 
those features are done with or 
without the mouse easily and quickly. 

Audit 

When you are staking a big decision 
on information gained from a 
spreadsheet you need to be certain 
that you have made no mistakes. 
Lucid 3-D offers five audit displays 
and printouts. 



Even if you don't plan to abandon 
1-2-3, Lucid makes sense. Files are 
converted between them with ease 
so there's not an interoffice compati- 
bility problem. This means you can 
have the power and fun of Lucid 
3-D without having to upset your 
present systems. 

We are excited about Lucid 3-D. 
But don't take our word for it, take 
us up on our 60 day offer. 

Ca I us on our order line number 
and we will ship your order the very 
next day. This $149 offer will end as 
soon as our dealer network is fully 
stocked. But in the mean time we 
invite you to try Lucid as part of our 
"spread the news" campaign. lust 
pick up the phone and call us. We 
accept all major credit cards or you 
can order COD. 




Ask your dealer or 
call 

1-800-544-4699 
or 214-404-4000 



PCSG • 4540 BELTWAY DRIVE • DALLAS, TX 75244 




Any cell can contain a com 

that you can access 





^Aggregate expenses for til departments for Julg 1989 



Advertising 
Administrative 

Operations sSiao 
Manufacturing tisaali'Sa 
Research and develipwent ... s .^!:?1*:*. 

Total expenses 
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Fig. 1 Let's get the detail on those ad costs. Just 
move the widebar to that cell and press one key 
(Grey +). 



,UH(»7:D12) 

Advertising July 1989 
TU I Radio 

Skywiting ..Jli*?*:". 
Total mi~i*i**-:W 
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Advertising Julg 1989 

Magazines -i 5 , 2 *^- « M « 

Skywriting "».**?'ff_ 

Total "TwISTS* 
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Fig. 2 Here we are, instantly. Notice the lower left 
corner showing we are on level 2. You can go 
down or up. 



What Makes Lucid 3-D So Special 

In the screen examples you can see 
Lucid is really three dimensional. Any 
cell of the spreadsheet can contain 
a complete other spreadsheet that 
you can access with a single keystroke 
It is as simple as the pictures show. 
And you don't have to write formulas 

to do that. 

All you do is go look at the other 
file navigating through easy, point 
and shoot directories. When you 
come back up (with one key) the 
link is made automatically for you. 

Everything about Lucid works that 
way. Users say "It is so intuitive that 1 
really don't need a manual' That's because 
we use something we call a visual 
command menu. Jim Seymour, the 
noted PC columnist, talking about 
Lucid in a recent article said that, "1/ 
there ever was an interface idea so good it 
ought to be stolen and widely used, this is it'.' 

What he was talking about is a 
new menu approach that follows a 
simple design concept: it is easier to 
recognize than it is to remember. As 
choices are made on a menu that 
take you to lower, levels you always 
can see exactly where you came 
from and where you are going. The 
complete menu path is always visible. 
You cannot get lost several levels 
down. This means you never have to 
remember a command, you just flow 
right to it. 



Plus, no matter where you are on 
a menu or what you are doing, just 
press function key Fl, and you will 
get a help screen specific to that 
command or action. Or if you want 
to know about any subject you can 
pop up an index of over 600 topics 
and select the one you want. 

Notepad Behind Every Cell 

Another 3-D feature is that any cell 
can also contain a multiple page 
note that you instantly access with a 
single keystroke. You can write notes, 
memos or letters that relate to your 
work, save them as individual files 
and even print them separately or 
with your spreadsheet. 



21 C:\l>udgt| 

Fig. 3 We 
want more 
detail, so 
let's go 
to News 
papers. 
Just press 
the Grey + 
key. 



Nenspapers J" 1 * im 

Uashington Post ?i*««t"S 

Dal Us Norn ing Hews IM!V2 

Ne» Vork Times Ti'tli oo 

Chicago Trikune o'mi 2 

Hi am Herald. iiomj'2 

Los Angeles Tines 11. »» *? 
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Fig .4 Now, instantly we are on 
level 3. Each level is a different 
spreadsheet. You could now move 
to the New York Times and see 
the detail on that figure. There is 
no limit to the levels you can go. 
Move right down to transaction 
level if you like. 



screen are completed. Other 
calculations you don't see continue 
on in the background during the 
next commands. The end result of 
this powerful combination is you 
rarely wait for a recalculation with 
Lucid. You find out what instantaneous 
is all about. 



"I've been calling it an 'Everyman's Spreadsheet 
and I think that's how the market will position it Its f f 
much more than an inexpensive alternative to 1-2-3. 

Jim Seymour, Columnist, PC Magazine, PC Week 



Speed 

Lucid 3-D is truly revolutionary. It is 
fast, fast, fast! It is incredibly quick in 
performing calculations because it 
doesn't recalculate every cell every time 
you insert an entry. Instead, it only re- 
calculates the specific cells that are 
affected by your change. This is called 
minimal recalc. Lucid also has a 
remarkable innovation called back- 
ground recalc in which you are given 
control of the cursor the moment 
calculations affecting your viewing 



Lucid Learns 

Lucid 3-D also lets you teach it in 
any combinations of keystrokes so that 
involved sequences can be done 
with single keys. Plus more than just 
remembering keystrokes, Lucid allows 
you to create Macros with loops, 
procedures and conditional 
branching amazingly all done 
automatically with simple menus. 
You can create your own menus that 
show the new features you have 
taught it. Another great feature is 
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